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Detail from British patent no 13,063 of 1850, 
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Pages 2 and 3 
A typewriting department in the 1920s. 
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This book could well be subtitled “Edison - Office 
Hero’. The influence of the American inventor Thomas 
Alva Edison (1847-1931) on the transformation of the 
office is outstanding. Changes would undoubtedly 
have come - the time was right, and his name may not 
always be the first one commonly associated with 
them - but somewhere along the line, his inventive- 
ness is paramount. He contributed to the telegraph, 
telephone, teleprinter, typewriter, Dictaphone, the 
copying machine (though he sold off his rights almost 
as soon as he had them) and last, but not least, the 
electric light bulb, which probably did more than any- 
thing to improve working conditions for the many 
thousands of office workers required to toil away in 
dingy quarters ill suited to the amount of machinery 
they came to house. 

Discoveries and inventions are made by and for peo- 
ple. Before we explore some of the inventive effort 
poured into the office, let us look at the people and the 
conditions in which they laboured. 

What is an office? ‘Office’ for long referred to the 
position and related duties rather than the place where 
the ‘officer’ spent his time. As time went on and the 
amount of business attached to the post grew, the word 
became synonymous with the place where clerical, ad- 
ministrative or accounting transactions were carried 
out. Large estates, both secular and monastic, were run 
from offices by a ‘reeve’, steward, or clerk. Merchants 
had clerks to keep accounts and look after orders. The 
legal service, both royal and baronial, and parliament 
also needed to keep records of what was going on. So, 
from the outset, clerks and officers have been pen- 
pushers, keepers of records, purveyors of information. 
This book is the story of the technology they acquired, 
the better to handle their information. 

Many of our received perceptions of the 19th-cen- 
tury office come from our reading of fiction. From 
Charles Dickens (1812-70), for example, we have the 
well-known relationship between Ebenezer Scrooge 
and his clerk Bob Cratchit in A Christmas Carol. The 


Diary of a Nobody (George and Weedon Grossmith, 
1892), the serialized diary of Mr Charles Pooter, a City 
clerk, affords many humorous insights into life both at 
home and at the office. We learn, for example, of the 
petty one-upmanship that occurs in sedentary places 
of work, foreshadowing the imagined snubs of a later 
date - being given the ‘wrong’ parking place, too small 
a desk, too small a carpet, an inferior view, and so on. 

Office work is the essence of The Job by Sinclair Lewis 
(1926), and crops up in USA by John Dos Passos (1930). 
JB Priestley’s Angel Pavement (1930) is the story of the 
declining fortune of Mr Smeeth, an esteemed book- 
keeper ina small firm. 

According to C Wright Mills in White collar: the 
American middle classes, by the middle of the 19th 
century, the standard equipment on both sides of the 
Atlantic in most types of office was the ‘cash book, 
ledger, iron spike, day book, quill, letter press and box 
files’. The book-keeper recorded all transactions in the 
day book, cash book, or ledger. All current orders and 
memoranda were speared on the spike. Even so, as the 
19th century entered its final quarter, clerks - male - 
became very defensive about their positions: 


Anybody who can write may be a clerk: this is the general 
notion which is far from correct. Among other accomplish- 
ments an accurate and thorough knowledge of book-keeping 
is required, so is a knowledge of the style employed in official 
and business letters. Chambers’ Journal 7 September 1877 


That probably puts it in a nutshell. The unfortunate 
thing for male clerical prestige was that increasing 
numbers of people - including women - could fulfil 
those functions and those functions were metamor- 
phosing into something slightly different. 


Women in the office 


The arrival of women on the scene did not pass 
unnoticed at the time and in no way was it discreet or 
selective. From Chambers’, September 1877, again: 


Employment of females in certain departments of clerical- 
labour would seem to be a thing much to be desired and 


A Dickensian office, illustrated by ’Phiz’ in Nicholas 
Nickleby. 


encouraged: and there is ample scope for such employment 
where the duties are light, straightforward and not too oner- 
ous in character. 

The writer quotes the response to a vacancy for 
elevenjunior counter-women at Metropolitan Post Of- 
fices as being ‘one thousand to one thousand, five hun- 
dred young ladies’. Fortunately, ‘this extension of 
female labour will by natural laws not proceed beyond 
natural limits’ and every cloud has a silver lining even 
if some young men, who ought to be adopting more 
suitable vocations anyway are displaced - ‘the accom- 
plishments of account-keeping and a training in good 
business habits are calculated to make better wives 
and mothers.’ 

A disgruntled City clerk put the matter rather more 
directly in 1880: 


While women now enter into competition in the field of men- 
tal labour which has always been considered strictly a man’s 
province, they omit to learn how to mend a stocking, or cook 
asteak, both among a long string of things specially women’s 
work, but spurned by those to whom an unhealthy education 
has given higher disproportionate aspirations. 


Mid-Victorian feminists saw clerical work as emi- 
nently suitable for middle-class women who were 
anxious to make themselves independent. The 1861 
census reveals a meagre 279 female clerks in Britain. By 
1911, there were 124,843 female clerks; though they 
were only 18 per cent of all clerks employed. However, 
between 1861 and 1911 the overall percentage increase 
of female clerks was 44,646, whereas the percentage 
increase of male clerks was only 645. 

The general education required for many clerical 
posts was not of a particularly high standard, but the 
mechanization of many functions in the office opened 
the field for entrepreneurial ladies - especially in 
America - to open business schools for women and 
give them a commercial education to fit them specifi- 
cally for work in the newer style office. Jessie 
Boucherette of the Society for Promotion of the Em- 
ployment of Women (SPEW) in Britain, and Mary F 
Seymour who founded Business Woman's Journal in 
1889 in America, were two such women. 

Business colleges were big business in America, and 
feature in most of the contemporary novels which 
have ‘office women’ as their central characters. ’Copy- 
ing offices’ and “Typewriting offices’ were established 
in Britain. Typists were known at this stage as ‘lady 
type-writers’ to distinguish them from the machine. 
By the beginning of the First World War, commercial 
training was open to all young girls either at school or 
at ‘continuation classes’ held in the evenings. ’A 
knowledge of shorthand and training is the only re- 
quisite deemed necessary to start ona career ad Parnas- 
sum’ claimed The Fingerpost, published by the London 
Central Bureau for the Employment of Women in 1906. 
Whether they could reach Parnassus - the pinnacle of 
their profession - even if they indeed aspired to do so 
at this stage, is debatable. Much of the attraction for 
many young women was that office work was not 
shop work, factory work or domestic service. Al- 
though around the turn of the century some univer- 
sity-trained women took up clerical work, stereo- 
typical views of female advancement prevented their 
rising to positions of any real eminence. 

Why did employers take women on? As regards the 
typewriter - the machine - contemporaries likened its 
action to a piano; consequently it was especially suited 
to a woman’s delicacy of touch. It was asserted that 
women were temperamentally more suited to routine 


and lack of opportunities than men; that they were 
more docile and easier to manage and took kindly to 
sedentary employment. Above all, as the Inland Rev- 
enue confessed in 1888 ‘they are so cheap and there is 
no superannuation’. The female office worker was 
here to stay. 

Conditions in established offices were rarely condu- 
cive to the sudden arrival of a female and there were 
plenty of knowing women who specialized in point- 
ing out the moral pitfalls of mixed offices. In 1890 the 
Board of Agriculture employed one woman. She was 
‘put’ in a dingy basement room and there was a firm 
order that no male member of staff over the age of 15 
was to visit her. Many establishments provided no 
female restrooms. Some observers considered that 
women raised the tone; others that work in an office 
was the first step on the road to prostitution. According 
to Alan Delgado in The Enormous File, when female 


typists entered offices in the 1890s in New York, cuspi- 
dor manufacturers began to go out of business. Fortu- 
nately Businesswoman’s Journal gave advice on how to 
behave, and how to dress to become most efficient: 


Never chat during business hours. Be as lady-like as you 
would be ina parlor. Above all avoid undue familiarity with 
the clerks. Never accept gifts and other attention from your 
employer unless he has introduced you to members of his 
family and you have been received as a social equity of them. 
Do not receive letters or social calls at your place of business. 
Never use the telephone for your personal business. 


The development of the office 


There was obviously a hierarchy in types of office, as 
in life itself. As new office machines became available, 
many large establishments - especially those engaged, 
for example, in manufacturing ‘modern’ goods - re- 
flected their modernity by installing them. Others, 
smaller, with more established functions and styles - 
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The idle and the industrious apprentices: Mr Goodchild, the Industrious Apprentice, is seen pegging away at 
his office work, while his fellow clerk, Tom Idle, is wasting his Master’s time and his own by learning during 


office hours a frivolous ballad which he intends to sing in the evening "in society".’ The appointments in the 
office of 1871, seen in the pages of Judy, or the London serio-comic journal. 


A battery of comptometers at work — in a ‘figure factory’, 1923. 


lawyers’ offices, for example — avoided any change or 
added expense until the eccentricity of old-fashioned 
ways became counterproductive. 

Developments were perhaps faster in the United 
States, though the picture conveyed by contemporary 
films is not always one of great modernity. Neverthe- 
less, the dawn of scientific management broke earlier 
in America than it did in Britain. The National Associa- 
tion of Office Managers was formed in 1919, though 
this as yet had less to do with machines than with those 
who worked them. In 1929, in one firm, ‘orders are 
passed along by means of a belt and lights from a chief 
clerk to a series of checkers and typists, each of whom 
does one operation. The girl at the head of the line 
interprets the order . . . the second girl prices . . . the 
third girl... the fourth... the fifth time-stamps it . . .’ 

The office revolution did not really take off until 


after the Second World War. In the late 1940s, in Amer- 
ica, about 3,000 different machines were on displa y at 
trade exhibitions. Offices resembled factories in their 
appearance and methods. Time-and-motion studies 
encouraged the reduction of personnel, and provided 
a statistical basis for seeking increases in output. Ap- 
parently, merely reshuffling the desk plan can effect a 
saving of 15 per cent in standard hour units. 

Even if some organizations have invested more in 
machines than in people, the bond between offices and 
women has never broken. As the workload grew, of- 
fices became departmentalized and mechanized and 
women took on all functions. Nowadays it suits many 
women to fit some temporary office work into their 
lives — symptomatic of the restless freedom women 
have acquired for themselves after a century of 


struggle. 
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The office on the move. 


Above 


The typewriting office of the new Birmingham-— 
Broad Street express of 1910. 


Right 

‘By means of the Yést Typewriter the Politician, the 
Business Man, the Professional Man or Private 
Gentleman can conduct his Correspondence etc on a 
motor trip as effectively as in his own office or at 
home.’ The Yost has ‘no troublesome shift key, but a 
key for Every Character — simplicity itself.’ 


SELECTED QUESTIONS. 
The following questions have been selected from actual 
papers, and they give an adequate notion of the scope of 
‘the examination :— 


ARITHMETIC.—(Elementary): (1) Add together 7,5, 10y;, 6§, 
and 3. (2) Subtract 59°79803 from 162°702. (3) Multiply 76870 by 
3%'92006. (4) Calculate to the nearest penny the simple interest on 
4762 5s. 14d for five years at} per cent. There are, also, the usual 
compound addition sums to be added up. Advanced: (r) Define 
a measure, a multiple, a common measure and a common multiple. 
Show that the least common multiple of any two numbers is ob- 
tained by dividing their product by their greatest common measure. 
The least common multiple of two numbers is 3060288 and their 
greatest common measure is 168. One of them is 12096: find the 
other. (2) A square field has a shrub border rr yards wide, running 
along all four sides, within the boundary of the field. This border 
contains one acre : find the area of the field. (3) Explain clearly the 
operation 70582 + 129. Show that any number that will divide 
each of two numbers without remainder, will also divide their dif- 
ference. (4) A man lost 3s. 4d. on the sale of a certain article at a 
certain price. Had that price been doubled, he would have gained 
half as much as he gave for the article. What would he gain if he 
sold it for a guinea ? 

HANDWRITING. —The test in handwriting consists in copying a 
tabular statement in half-an-hour. At one examination this state- 
ment referred to the analysis and consumption of tobacco. The 
Civil Service style of handwriting obtains most marks. 


ORTHOGRAPHY.—There are two exercises in dictation given, each 
occupying half-an-hour. At one examination the most difficult words 
were : lassitude, disappointment, physiognomy, manor, barbarous, 
sweet-briar, mignonette, fatality, indispensable, replenished, irresis- 
tible, vassals. 

ENGLISH COMPOSITION.—There is a choice of three subjects and 
not less than two pages have to be filled in an hour. The following 
have been given: (1) A Journey round my Garden. (2) The 
Heroines of Scott. (3) Method in Daily Life. 

GEOGRAPHY.—About five questions have to be answered in 1% 
hours. Such are: (1) Describe with a sketch map the most impor- 
tant river systems of England or Scotland. Account for the crowd- 
ing together of population in certain river basins. (2) On the 
accompanying outline map of the British Isles, mark the principal 
headlands and also the chief ports and six of the principal steam- 
boat routes connecting them. (3) Starting from the meridian of 
Greenwich, and proceeding from east to west, name the principal 
places lying on or near the Tropics of Cancer and Capricorn. (4) 
Mention where the following rivers rise, and the seas into which they 
flow: Volga, Amu Daria, Hoang-ho, Lena, Mississippi, Irrawady, 
Indus, Euphrates, Schelde. 

ENGLISH HISTORY.—The number of questions to be answered is 
usually six. out of from 12 to 18 questions asked. (1) Give some 
account of the rise of the towns, and of the growth of the power of 
the Comnions of England. (2) How far were the successes of 
Elizabeth's reign due to herself, how far to her councillors, and how 
far to the character of her people? (3) What do you know of Sir 
John Eliot, Noy, Laud, and Faulkland? (4) Give an account of the 
Jacobite Rebellion of 1715. 


Questions ‘selected from actual papers’ for the Civil Service Clerks’ Exam — Phonetic Journal 1892. 


L SHORTHAND-TYPISTS 


— 


Esceta 


Shoulder sup} 
OVE 


Gents’ 56 Post Free 
STATE WAIST SIZE 


have a tendency to STOOP 
and should wear the 


SHOULDER BRACE 


Pitman’s Fournal says: They are 
easily adjusted over the undervest 
or corset, are light, comfortable 
and imperceptible in wear. They 
have been strongly recommended 
by med.cal mev, and there is no 
doubt that these Shoulder Braces 
keep the figure erect, expand the 
chest and prevent round shoulders. 
Made in White or Grey Coutil, with 
Elastic Armhcles, neatly boned for 
ort, best silk finish. 
36,000 SOLD. 
Money 
AFTER 7 DAYS’ 
if not approved. 


Ladies’ 5/- Post 
Free. STATE 
CORSET SIZ¥. 
(2 pairs 9 6) 


r. funded 
WEAR 


SUPPORT BRACE & BELT Co., Dept. 31, Eton Rd., ILFORD, London 


The style of writing has always depended on the writ- 
ing implements and the material written upon. Early 
writing civilisations - Babylonian, Egyptian, Greek, Lord Palmerston’s quill pens ‘mounted in his usual 
Roman - all made use of fairly stiff, sharpened reeds to 
inscribe soft papyrus sheets, wet clay or wax tablets, 
and their styles of writing reveal a gradually acquired 
sophistication of shape - less angular, more rounded 
— born no doubt of increasing practice and demands 
on the art. (In China, writing has remained an art, with 
scribes using brushes.) 


mode of keeping them’. 


Account of barley issued as loans to workmen 
attached to various temples, and as pay to other hired 
men. Neo-Sumerian cuneiform script of 2048 Bc. 
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A medieval scribe using a quill pen. He is holding down the parchment with a curved penknife. 


Quill pens and nibs 


The quill pen (penna is the Latin for feather) was first 
used in about the 5th century. Goose, swan, peacock, 
turkey - evencrow - feathers have all been used at one 
time or another. The point was cut squarish to a mod- 
ern nib shape and a slit made to make it more flexible 
and help the ink to flow. The quill point needed fre- 
quent re-cutting and the folding pen-knife was soon 
developed. Later came a special device into which the 
end of the new quill was pushed; a special blade then 
performed all the operations necessary to shape it in 
one movement. Some quills could be fitted with a nib, 
made from horn or tortoiseshell and reinforced with 
chips of precious stones to make it last longer. These 
nibs can have made little impact for in 1832 (it was 


said) nearly 34,000,000 quill pens were in use in Britain, 
most imported from Europe. 

Quills are still available from certain specialised sta- 
tioners, and a London bank will even provide one 
should it be requested. But to all intents and purposes, 
and despite advertisements for them as late as 1893, 
the quill pen went out of use once the steel nib was 
perfected. That took some doing; the first British pat- 
ent for a metal pen was taken out by Bryan Donkin in 
1808. To begin with, the nibs were inflexible, scratchy 
and prone to rust because of the corrosive properties of 
the ink. Ink was originally made with lamp black, gum 
and a little water. Vinegar was added to ’fix’ the writ- 
ing. Concurrent with the development of steel nibs 
were investigations into ink making, and using tannic 
acid and later on aniline dyes to try and prevent it 
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corroding the nibs. The name of Henry Stephens has 
been associated with ink since he began manufactur- 
ing it in 1834. 

The Regulating Spring Pen’ appeared in 1843; it had 
a sliding spring to regulate its flexibility. About the 
same time Joseph Gillot patented his ‘improved’ nib. 
This coincided with the introduction in Great Britain of 
the penny postal service (1840), and the resultant up- 
surge in letter writing ensured that both nibs and post 
became correspondingly efficient. Many schools 
changed over from slates to pens and paper. Wonder- 
fully elaborately-titled nib designs appeared, many 
with the heads of the famous embossed upon them: 
‘The Duke’, “The Gilt Flange’, ‘Figaro’, ‘International’ 
and so on. Nib holders - what we now call the pen itself 
- became suitably ornate to accompany the illustrious 
nibs. Some nibs had five points for drawing music 
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staves; others had three points for cash book divisions. 


Fountain pens 


For the prolific writer, however, there was a pressing 
need to havea pen which could somehow hold a meas- 
ure of ink and put an end to all the dip-dipping into ink 
wells. Samuel Pepys (1633-1703) refers to some sort of 
reservoir pen in his diary; but efforts to perfect this sort 
of pen were clearly unsatisfactory. 

One of the earliest pen patents is dated 1809, from 
Frederick Bartholomew Forsch for ‘several improve- 
ments calculated to promote the facility in writing’. In 
the same year, Joseph Bramah, having momentarily 
improved the water closet, registered a patent for a 
‘new method of making pens, pen-making machines, 
pen holders and fountain pens.’ In 1819 appeared The 
Penographic Fountain Pen which had a cock to control 
the ink feed to the nib. 

These pens were ‘regular’ fountain pens; in other 
words, the ink had to be poured in to the reservoir. In 
1823 JJ Parker produced the first self-filler, in which a 
piston drew the ink up into the reservoir by suction. 

Leakage was still a problem, mitigated only margin- 
ally by the accidental discovery of blotting paper. Prior 
to this people had sprinkled ‘pounce’ - powdered 
pumice, cuttlefish or even chalk - over their writing, 
kept on their desks in a pounce pot. About 1840 a pa- 
permaker forgot to add ‘size’ (a surface sealer) to his 
mixture and produced blotting paper. 

In 1883 - notwithstanding his blotter - Lewis Edson 
Waterman, a New York insurance agent, lost a sale 
because of a leaky pen. Necessity being the mother of 
invention, he hitupon the idea of using capillary action 
- the molecular force which makes a liquid creep along 
a crack. Within three years he had perfectly harnessed 
the effect that is at the root of the fountain pen action 
today. 

The stylographic pen recalled the ancient idea of 
writing with a pointed stylus rather than a squared-off 
nib. Férsch and Howard had registered a patent for 
one in 1809. Stylographics were no better than nibbed 
pens for filling and not leaking. In a fictional account 
of 1892, we read: 


[It] was simply nine-and-sixpence thrown in the mud. It has 
caused me constant annoyance and irritability of temper. The 
ink oozes out of the top, making a mess on my hands, and 
once at the office when I was knocking the palm of my hand 


on the desk to jerk the ink down, Mr Perkupp, who had just 
entered, called out ‘Stop that knocking! I suppose that is you 
Mr Pitt?’ ...’No, sir: I beg pardon, it is Mr Pooter with his pen; 
it has been going on all the morning.’ 

No fewer than nine patents were filed this same year 
for improved stylographic pens, but it was Water- 
man’s breakthrough which finally tamed the leaky 
pen. 

In another account, a self-important clerk was 
duped by a different approach to the inky problem - 
the Aquapen. This appears to have contained caked 
ink which would run as normal ink when water, with 
which the pen’s reservoir was filled, was in contact 
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British patent no 498,997 of 1938 for Biro’s ballpoint 
pen. 


with it. There were ‘fourteen different things you had 
to do in filling an Aquapen ... and you had to do them 
all in the right order. There was also a list of ten special 
warnings against things which you mightnotdo...and 
they were nearly all of them things you would natu- 
rally have done if you had not been warned.’ Despite 
following the instructions to the letter our hero man- 
aged to ruin a whole set of clothes - including his 
braces - because the special Aquapen ink dissolved 
rubber as well. 


The ballpoint 


The ballpoint pen was another effort to improve writ- 
ing appliances. A ball housed in a socket revolves 
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freely during writing and draws ink from the reservoir. 
A patent was taken out in 1888 by John Loud. The main 
problem this time lay in developing a suitable reser- 
voir for a suitable ink, which had to be a great deal 
more viscous than fountain pen or stylographic ink. 
Ballpoints failed to gain credence until the Hungarian 
Laszl6 Biro patented his first design in 1938. Though 
the ballpoint, or "biro’, took over, it still has to bow in 
the face of the more conspicuous artistry of the foun- 
tain pen. 


The pencil 


‘Lead’ pencils were originally made of pure lead, 
which leaves a visible trail on paper. The ‘lead’ of the 
modern pencil is made of carbon in the form of graph- 
ite, or of a graphite compound. Graphite was discov- 
ered in the mid-16th century in Borrowdale, 
Cumberland. As supplies began to diminish it was 
mixed with clay; it is the proportion of clay to graphite 
that determines the degree of hardness of a pencil. 
Once prepared, the graphite is laid ina narrow channel 
in a wood with good whittling properties so that the 
pencil can be sharpened; cedar was most often chosen. 
Propelling or mechanical pencils usually have finer 
pieces of lead advanced by aclutch or screwed in or out 
of the barrel. 


Shorthand 


If you are involved in doing a great deal of writing, 
especially taking notes to someone else’s order, no 
matter what instrument you choose, longhand can be 
tedious. Shorthand, or at least an agreed system of 
abbreviations, is extremely old. A version was taught 
to scribes in Egypt, as it was later in Rome where it was 
used for recording trials and speeches in the Senate. By 
the 16th century in Europe, and especially Great Brit- 
ain, writing had most definitely moved on from being 
the sole province of scribes and monks. This was a 
result both of the Renaissance broadening intellectual 
horizons and of the increase in trade and associated 
commerce. Tudor merchants chose to write their own 
letters in longhand - this being proof of identity - but 
a shorthand was sometimes used eg L= London; prt = 
present; lre = letter. In the 17th century both John Eve- 
lyn and Samuel Pepys used shorthand in their diaries, 
and commonly-agreed systems were given encour- 
agement when Parliament in Britain permitted the re- 
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porting of its debates in 1772. By the time of the penny 
post in 1840 no fewer than eight systems were in exist- 
ence. 

Sir Isaac Pitman (1813-1897), who had been a clerk 
and elementary school master, was interested in short- 
hand as a teaching aid. His ‘phonography’ system, 
which he made public in 1837, used signs to represent 
sounds. Previous systems had used signs to represent 
letters. Pitman hoped his system would replace writ- 
ing and so set himself up as its publicist and propagan- 
dist. As its publication virtually coincided with the 
introduction of the penny post, Pitman’s shorthand 
course became the first correspondence course. 
Graduates of the course became members of the ’Pho- 
netic Society’, which published the Phonetic Journal. 

Sir Edward Walkin claimed to be the first to use 
shorthand in business practice. As General Manager of 
the Manchester, Sheffield & Lincolnshire Railway in 
1853 he required his apprentice clerks to learn Pit- 
man’s system. There were later rivals and successors 
eg John Robert Gregg who published his system in 
1888, but it was Pitman’s which was adopted by the 
commercial schools when they opened, thereby ensur- 
ing its pride of place. 

Shorthand, however, is only as good as the person 
using it. Anarticle in the Americanjournal The Business 
Man’s Magazine of 1905 asked with some frustration 
though no little humour ’Will someone please explain 
how we may account for the obtuseness of the average 
stenographer ... I speak of her whom the “business 
colleges” are letting loose in ever-increasing multi- 
tudes?’ He quotes many examples of mis-transcribed 
shorthand, ’a stream of eloquence’ becoming ‘a string 
of elephants’ on one occasion. Of one (dismissed) ste- 
nographer he mused: ‘how she ever managed to oper- 
ate her “Remington” through such an entanglement of 
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Two extracts from the manuscript of Samuel Pepys’s 
Diary. Far from being in code, the Diary uses a 
system of shorthand devised by Thomas Shelton, 
who published his first manual of instruction in 
1626. Note that many proper names are written ‘in 
clear’. Perhaps the myth of the Diary being written in 
code arose from the omission of the ‘naughty bits’ 
(which Pepys disguises but thinly) when the Diary 
was first published. 
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‘Any person may receive lessons from the Author by 
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lace, ribbons, ties, bracelets and chains has ever re- 
mained a gloomy and unsolved mystery’. Her ’all-per- 
vading odour of cheap perfumery’ might have been 
endured had her ‘copy’ been good. He concludes, 
however, that despite the transcriptions making abso- 
lutely no sense, for $12 - 15 a week the presence of 
female stenographers ‘somehow lightens the daily 
grind’. 

Shorthand in the office went a long way to meet the 
mid-century need for greater speed and accuracy. But 
to whom could the next set of letters be dictated if the 
clerk was away transcribing the last set? Clearly there 
was a need for some means of recording a dictated 
letter and saving it for transcription when time was 
available. 


The dictating machine 


Recording and reproducing the human voice had been 
a challenge since the late 18th century. In April 1877 
Charles Cros, a French amateur scientist, wrote a pa- 
per describing a method by which the human voice 
could cause vibrations in a membrane; producing a 
tracing on lamp-blacked glass which was photo-en- 
graved on a metal disc. Another membrane moving 
over the photo-engraved trace reproduced the original 
sounds. Cros could find no one sufficiently interested 
to invest in his discovery, so he donated his idea to the 
Académie des Sciences in Paris. 

In August of the same year, Thomas Edisonsketched 
a metallic cylinder around which a helical groove had 
been cut, mounted on a shaft with a screw of the same 
pitch. On top of the cylinder was a diaphragm with a 
stylus sticking out which could be moved into the 
groove. 

The sketch was translated into a reality. The cylinder 
was covered in tinfoil. Edison spoke into a horn, acti- 
vating the diaphragm whose needle was in contact 
with the foil. In spite of the historical importance of the 
occasion, Edison was seized with the paralysis ever 
after known to those faced with a recorder for the first 
time and could think of nothing to say but "Mary hada 
little lamb ...’ He wound the cylinder back to its start- 
ing position, positioned the needle on the groove and 
lo! there was Mary again. 

The potential for such an instrument was grasped 
immediately. Edison was working for Western Union 
at the time and his over-riding thoughts were with the 


17 


Edison’s historic sketch of 12 August 1877, asking his 
assistant John Kruesi to build the apparatus depicted 
- the tinfoil phonograph. 


implications of his invention for office work. However, 
the entertainment possibilities did not escape him and 
it was of course the entertainments industry which 
embraced the phonograph - and gramophone - and 
made them its own. 

The office was not neglected, however, as the tech- 
nology was interchangeable and in the 1880s the 
audio-stenographer was born. One of Edison’s later 
ideas was for a ‘telescribe’ ~ a means of coupling the 
phonograph to the telephone to record messages. 


The typewriter 


But it was the typewriter which gave the office revolu- 
tion the next turn. When Queen Victoria came to the 
throne in 1837 the typewriter was virtually unknown. 
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By the end of her reign in 1901 few of even the staidest 
offices were without one. 

The idea of a writing machine was notnew. A patent 
granted to Henry Mill in 1714 sounds interesting, but 
the passage of time has obliterated any useful record of 
how his machine worked. In 1711 James Rawson made 
a machine which ‘amazed all beholders’. This had 
small keys like a keyboard instrument. Long steel rods 
carrying brass squares engraved with letters were at- 
tached to a steel frame. When the keys were pressed 
down the rods struck an inked ribbon. The movement 
was driven by a powerful spring. 

Two strands keep weaving through the develop- 
ment of typewriters: one was the likeness in action in 
many developers’ minds to the keyboards of musical 
instruments: the other was the kinship between a me- 
chanical writer and a machine for embossing letters for 
the blind. 

William Austin Burt (1729-1858) showed an ingen- 
ious backwoodsman’s approach with his “Typo- 
grapher’. It certainly worked, and we have his letter to 
prove it, but was never manufactured. Such was the 
abundance of ideas being registered in the patent of- 
fices of Europe and America that Scientific American 
was confident enough to predict (6 July 1867) that ‘the 
laborious and unsatisfactory performance of the pen 
must sooner or later become obsolete for general pur- 
poses’. The unsung heroes dallied with keys arranged 
as on an instrument, in a circle; some used pedals, 
others levers: the paper might feed in flat or wind 
around a cylinder. One of the difficulties with a cylin- 
drical platen is that the type has to correspond with the 
platen’s curve otherwise the impression is uneven. 
Many ideas were excellent and in advance of those 
incorporated in the model that in the end ’made it’ and 
their exponents are examples of men beavering away 
without any commercial interest or backing - clear 
cases of ‘not what you know but whom you know’. For 
example, Peter Hood, a Scot, produced a machine 
which fulfilled four essential ingredients: the type was 
brought to a common printing point; the paper moved 
step by step, the type was inked, and the writing vis- 
ible, but we hear no more of it. 

The machine eventually produced commercially 
was the result of the labour of Christopher Latham 
Sholes (1819-90) of Milwaukee, Wisconsin. He was a 
printer and publisher by trade, as well as anewspaper 


Thomas Edison with an early phonograph. Turning | 


the handle screws the drum along beneath the stylus 
mounted on the fixed diaphragm. The flywheel on 
the left does its best to keep the speed reasonably 
constant. 


editor and minor public official. His patent was 
granted in 1868 and he was the first to coin the word 
‘typewriter’. 

Because of the circles in which he moved, Sholes 
knew many people with a professional interest in 
‘typewriters’ and was able to send his prototype and 
subsequent ‘improvements’ to these interested parties 
for their comments. One of the test lines for the ma- 
chines was the then current political slogan encourag- 
ing the Republicans to forget their internal squabbles: 
‘Now is the time for all good men to come to the aid of 
their party.’ The teething troubles of developing the 
typewriter were enormous and a continuous supply of 
funds was needed. The main backer — and indeed the 
inspiration preventing Sholes from giving up — was 
James Densmore of Meadville, Pennsylvania, a lawyer 
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NEW PRODUCT REPORT 


DICTAPHONE DICTATING MACHINE 
Cameo Model 


whieh heads this Section 12.31) 


[ Reference should be made to the Cross Index ] 


Introduced: November. 1939. 


Dictaphone Corporation (See Dictaphone Recording Apparatus 
| | | £ 
June. 1937.) 


General 

The new Cameo Model is the latest addition to the Dictaphone line of dictat- 
ing equipment. The width. height and weight are less than any previous model, 
and while this reduction in size tends to increase its utility as a desk or portable 
model, it can also be used satisfactorily with either the DeLuxe or Progress 
cabinets. 


Two special carrying cases are available. with space for four cylinders. 


The Discavox recording 
machine (1936). 


The Dictaphone dictating 
machine (1939). 
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Below 
Charles Thurber’s typewriter of 1845. The circular 
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and small-scale inventor himself. 

Scholes was essentially a tinkerer rather than an in- 
ventor, but one of those with a likely interest whose 
curiosity was briefly engaged was Thomas Edison. He 
fiddled around and produced what he called ‘fair re- 
sults’ butin the 1870s his concentration was elsewhere, 
though he did think he ‘might invent an electric type- 
writer - a noiseless one’, one day. 

By 1872 Sholes was financially ruined and had to sell 
his interest. This eventually passed to the Remington 
family business which included guns, sewing ma- 
chines and farm machinery. It did mean, however in- 
congruous, that finance and technical expertise were 
available to enable many teasing problems to be 
solved. Remington’s typewriters were sold in Great 
Britain in 1874, though the real impact was made upon 
the world after 1882 when a separate Remington type- 
writer company was established as an international 
selling agency. In 1879 146 machines were sold; by 1890 
sales had reached 65,000 a year. In 1887 the American 
correspondent of the Phonetic Journal reported to its 
British readership that ‘typewriting has become quite 
fashionable even among the upper classes here’. 

Ladies were trained in typewriting and ‘sold’ along 
with the machine so it should not become an expensive 
luxury. As early as 1881 the Young Women’s Christian 
Association in America foresaw the possibilities of 
typing as a female career and started a class for eight 
girls. Five years later itwas estimated some 60,000 girls 
were tapping away in the United States. 

Because of their arrangement,.the typebars on the 
Sholes machine had a tendency to collide and stick to 
one another. Working on the principle that no one 
would ever want to use more than two fingers for typ- 
ing, Sholes decided to arrange the letters so that the 
most often used were the furthest apart. This was fine 
for a while. 

Then Mrs LB Longley, the owner of a shorthand and 
typewriting school in Cincinnati, had the audacity to 
suggest that typists should use all ten of their fingers. 
A ‘duel’ was fought between a four-finger champion 
Mr Louis Taub and a ten-finger champion Mr McGur- 
rin. After 45 minutes of copy typing and 45 minutes 
dictation on to the typewriter Mr McGurrin was the 
clear winner: during the copy-typing his eyes never 
left the copy. “Hunt and peck’ gave way indisputably 
to ‘touch typing’. 
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A typewriter of 1836. The rotating arm selects the 
character; depressing the knob positions and prints it. 


Pratt’s experimental typewriter. 


An early Sholes machine with piano-type keyboard. 
The weight M provides power to wind the ribbon 
and move the paper for letter and line spacing. 
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A skeletonic Sholes prototype about 1870. 


Teachers of typing thereafter became the greatest 
force in preventing Sholes’ ‘standard’ letter arrange- 
ment being changed to the ‘ideal’ proposed by JB 
Hammond - even though Hammond’s layout was ar- 
guably swifter to operate. 

Machines, then, were definitely on the office scene 
by the turn of the century. Franz Wagner is credited 
with the first visible’ machine in 1894. It was a ‘front 
stroke’ machine, previous models having been’under- 
stroke’ ones with the type not visible. Mr Odin wrote 
in Typewriter Topics: “The typewriter has released the 
business man from all limitation and restriction.’ Sir 
Arthur Conan Doyle even had Sherlock Holmes solv- 
ing A Case of Identity by correctly identifying the impos- 
tor’s typewriter. 

Phonetic Journal of 2 November 1901 reported on ‘the 


A Blickensderfer, or ‘Blick’, machine about 1893. 
Depressing a key causes the type drum to turn and 
bob to bring the desired character into position 
before it wipes across the ink pad and strikes an 
impression on the paper. 


possibility of removing the shorthand-typist from the 
business office to some central exchange where he or 
she can take notes of letters dictated by telephone, 
transcribe the letters on the typewriter, and afterwards 
deliver them to their respective business houses from 
which they had been dictated over the telephone’. This 
was a plea for the ‘typing pool’ which was already 
being used by the National Telephone Company in 
London. An important consideration was that ‘the 
noise of the typewriter is removed from the office so 
that it doesn’t interfere with ordinary work’. This also 
removed ‘any objection which may be held to the em- 
ployment of female typists.’ 

When war broke out in 1914 typewriter production 
in Europe ground to a halt. American production con- 
tinued, and the 30 or more manufacturers were able to 
meet the renewed demand, at whatever price, in the 
1920s. Development then forged ahead and the main 
interest was in electrifying the machines. 


The electric typewriter 


Edison had taken outa patent for an electric typewriter 
in 1871 with G Arrington. He had realised that manual 
ones were difficult to manage for ladies in a ‘cage of 
whalebone and steel’ and lamented the amount of 
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A drawing from Edison’s British patent no 1,453 of 1872 for a printing telegraph. The rotating typewheels are 
clearly seen, as are the plan views of several actuating electromagnets. 
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The Hammond typewriter in about 1895. 
Interchangeable type sectors are carried on the ring 
between the ribbon spools. An even impression is 
obtained by striking the paper from the back, 
pressing it on to the ribbon against the selected 
character. Like many early machines, the Hammond 
has a certain bare elegance. 


cleaning and oiling typists had to carry out. Not fora 
while though were all functions electrified, one of the 
last being the carriage return. In a 1925 New York Ex- 
hibition of Office Machinery Remington showed its 
first all-electric model. It even had a ‘slave’ model 
which repeated the action of the master machine si- 
multaneously. This went on sale in 1927 but its unreli- 
ability delayed public acceptance. The touch was quite 
different and early machines gave an enormous jolt 
when the carriage returned. 

Office Equipment Magazine of April 1923 reviewed a 
few of the ‘numerous varieties’ of the typewriter that 
then existed. The electric model, the’Mercedes Electra’ 
excited little comment beyond the observation that the 
impression was uniform, not depending upon 
strength of the strike. The Noiseless Typewriter how- 
ever was commented upon very favourably. Although 
‘noiseless’ machines had been in existence for some 
time, their name represented a slight exaggeration. 


Now, however, the machines have been modified ‘to 
suit the business man who suffers from nerves’. The 
reviewer was awaiting the deluge of salesmen from 
America where these machines were seemingly ubi- 
quitous. 

Apart from ‘nerves’ another health hazard in the 
1920s office was apparently ‘typewriter glare’. ‘I am 
informed’ said the reviewer in Office Equipment ‘that 
the glare of the keys has for some time been a matter 
which has excited considerable interest amongst the 
medical profession, it being suggested that this has 
been one of the causes of nervous breakdowns’. Per- 
haps today’s European directives on office practice are 
driven by similar fears. 

It was not really till after the Second World War (dur- 
ing which production again subsided), that electric 
typewriters were satisfactorily refined, by which time 
acceptance of such machines was much more wide- 
spread. In Great Britain in 1952, 450 electric machines 
were sold. By 1972 the annual figure was 80,000. 

Seeking an alternative power to electricity, Marshal 
A Weir produced (1891) a pneumatic machine which 
indeed reduced the manual effort and the noise while 
increasing the speed. The main drawback was the slow 
return of the typebars. 

IBM’s first electric typewriter was sold in the 1930s. 
In the late 1950s the company produced the’Executive’ 
which had proportional spacing — that is to say that, as 
in typesetting, i and j occupied less width than M and 
W. The machine also had two space bars giving a 
choice of two-unit and three-unit spaces. One of its 
advantages was that it could produce ‘justified’ copy — 
that is, with a straight right-hand margin. You typed 
the copy once, measured the number of units it was 
short of a full line, and typed it again with extra spaces 
inserted accordingly. The process was tedious, and de- 
manded complete accuracy. In 1960, Rodney Dale built 
a prototype attachment for an IBM Executive which 
enabled it to justify semi-automatically, but the device 
was rejected by IBM. A possible reason for this 
emerged the following year when IBM brought out the 
Selectric or ’golf-ball’ model. 

The ‘golf-ball’ mechanism was a sphere mounted on 
a carrier which bobbed around and along. The models 
took up less space because there was no moving car- 
riage. They produced less vibration than a conven- 
tional machine, and the golf ball could be interchanged 
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with others presenting different type faces. The golf- 
ball action was reminiscent of that of the Blickensder- 
fer of 1893, or the one-hand, two-fingers Mignon of 
1903 and, later, the Teletype. Later came the IBM 72 
composer, which incorporated automatic justification 
and started the next revolution in rudimentary me- 
chanical desktop publishing. 


Desktop publishing 


As computers became smaller and more powerful, 
some of the technology spilled into typewriters. The 
electric typewriter became electronic, with a built-in 
memory, and sometimes witha limited display of what 
had been typed, and sometimes with a spell-checking 
facility. 

But these machines were fighting a losing battle 
against the desktop computer which could doso much 
more than a’mere typewriter’. Suites of software (pro- 
grams) were developed embracing word processing, 
calculating ‘spreadsheets’, and facilities for preparing 
and inserting tables and graphics. Arange of typefaces 
was developed, and for a time desktop publishing 
(DTP) encouraged amateurs to produce material com- 
pletely lacking in design taste. Fortunately, it seems 
that the worst excesses of bad DTP are behind us, and 
many users now realize that there is an art called ‘typo- 
graphy’ to be approached with respect. Once dismis- 
sive of the new medium, ‘proper’ typographers soon 
espoused its capabilities and the equipment has now 
become not only acceptable to traditional designers 
and printers (than whom few are more traditional) but 
also adopted more and more widely for its capacity to 
perform in completely new ways — indeed this book 
was set using DTP. 

The office has taken much of this capability in its 
stride, and the appearance and layout of letters and 
documents has undergone the greatest change since 
the passing of the scribe and scrivener. 


Right 

The pneumatically-operated automatic typewriter 
produces standard sales letters, stopping only for the 
operator to ‘personalize’ them, and load more paper. 
One operator could sit on a swivel chair and attend to 
four machines one after the other — hence the 
reference to ’4 machines as a window display’. 


Dealers 

Wanted 
to 

Represent 


LIBERAL 
DISCOUNTS 


BUSINESS 207 
Ti MULATOR WHO QUALIFY 


Your agency will be facilitated with direct mail sales promotion co-operation from 
your own lists and in your own name. 


A perfect genuine typewritten letter machine has long been needed to eliminate the 
tremendous letter advertising wastage now going on. 


Perforating letter record with stops for personal insertions, on the same typewriter, 
with Aerotype’s portable perforating attachment, enables instant operation as fast 
as operator can typewrite. 


AN EVER GROWING DEMAND FOR SUPPLIES INSURES 
ADDITIONAL MONTHLY PROFITS. 
4 machines as a window display will attract attention for you and at the same time 


produce your own selling letters for the rest of your lines. Additional window dis- 
play ECONOMICS are furnished to go with your agency window display. 


Typewriter service by yourselves or any good type- Pneumatics being metal rarely require service, but if 
writer man, either employed by you or in the neigh- they should, over 8,000 piano player men, world over, 
borhood. listed for you. 


Product sold with adequate guarantees 
Practically all back breaking service eliminated 


Dealers who are willing to share the large potential profits awaiting AEROTYPE’S presentation to this 

unscratched market, are advised to WRITE—WIRE—or CABLE immediately for full details, specifica- 

tions, prices, profits it will ean—AND WHAT IT WILL EARN AND SAVE FOR YOUR CUS- 
TOMERS AS WELL AS YOURSELVES. 


AEROTYP The Business 


Stimulator 
15 LITTLE BLDG., BOSTON, MASS., U. S. A. 
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Type head of the IBM ‘golf-ball’ typewriter from British patent no 842,328 of 1960. The first American 
application was filed in 1955. The interchangeable type heads provide one machine with a range of 
faces. Depressing a key causes the head to turn and tilt to bring the desired character into position. 
Moving the type head and its ribbon cassette along the platen (roller) instead of moving a heavy 
carriage past the type head made for a compact, fast, quiet and vibration-free machine. The type head 
principle is similar to that of the Blickensderfer (see page 23), but the arrangement of concentric shafts 
and gears within the head is far more elegant. 


THE “VIROTYP” — A POCKET TYPEWRITER 


The “Virotyp” pocket typewriter is a French 
invention. It is of the size and thickness of a 
pocketbook, and can be used no matter whether 
you are in a tramway, 
motor omnibus or motor 
car. The shaking of 
a train in motion or 
any other mode of trav- 
eling does not allow use 
of a pencil or fountain 
pen in the production of 
writing easily read, but 
mA the “Virotyp” type- 

MAN writer does. The ma- 

chine is more easily put 

into your pocket than a 

big newspaper or maga- 
zine. 

The weight is only 450 
grammes, and the width is 
9 centimetres, by 15% cen- 
timetres long. The thick- 
ness is 38 millimetres. The 
makers claim that it is not 
a toy, but a really service- 
able writing machine. Not 
much instruction is needed 
to initiate anyone into its 
use, and almost anybody 
can write with it immedi- 
ately. The alignment is 
good, and three carbon 
copies can be obtained. 
The keyboard includes 
the necessary signs and 
characters for letter writ- 
ing, and the machine is 
guaranteed for one year 
by the manufacturers. 
The “Virotyp” is the out- 
come of long study to 
produce a_ real pocket 


typewriter with a carriage. The inventor is 
French and the machine is of entirely French 
manufacture. The “Virotyp” machine, if placed 
on its support, can be 
used for correspondence 
like a big typewriter, 
and commercial letters, 
envelopes, bills and so 
on can be done with it. 
The machine is patented 
in England, Germany 
and America. 

The manufacturers 
are open to sell the 
patents for the United 
States and Great Britain 
and Colonies. Should they 
not come to satisfactory 
arrangements to sell pat- 
ents in those countries, 
they would appoint agents. 
For all other countries the 
world over they solicit en- 
quiries for agencies. Write 
for further particulars to 
The Virotyp Typewriter, 
12, rue du Hanovre, Paris, 
France, from which place 
inquiries will be promptly 
handled. 

If the 


claims of the 


manufacturers hold true, 
it seems that this handy 
little device will fill a 
long felt want among 
traveling men who are 
tired of the old-fashioned 
pen, and who desire 
a serviceable machine to 
take care of their corre- 
spondence. 


29 


Information acqui res a technology © 


In societies where people have property rights, the 
importance of accurate records is paramount. There is 
no need to record if there are no questions as to who 
owns what. But when people have rights, questions 
will arise about the transferral, the boundaries, the 
worth and not least the management of those rights. 


Recording information 


The need to record political speeches accurately has 
been recognized since ancient times, but the develop- 
ment of a clerical industry devoted to the recording 
and management of transactions is a result of the in- 
creased acquisition of ~ and trade in ~ property by the 
church, kings and barons in medieval times. 

For taxation purposes it was necessary to know who 
owned whatand it is a measure of the sophistication of 
the society that it was taken for granted that both par- 
ties had to agree to thatownership. ‘Memory’ and ’cus- 
tom’ were still greatly respected but by the end of the 
13th century the keeping of estate accounts formed 
part of the curriculum at Oxford University and as 
Alan Delgado says in The Enormous File, it was a ‘sur- 
prisingly early origin for university business studies’. 

Tally sticks bore notches of different sizes indicat- 
ing, for example, financial amounts. The notches were 
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The Chinese abacus or swanpan, similar to the 
Roman abacus, works with a combination of binary 
and one-to-one representations. 


Tally sticks: assignment to Frederick Mynhard 
Franklin of five Exchequer annuities with wood 
tallies dated 1698-1705. 


John Napier of Merchiston, Edinburgh (1550-1617), 
‘the famous inventor of the Logarithms, the Person to 
whom the title of Great Man is more justly due than 
to any other, whom his country ever produced.’ 


made symmetrically along both sides of the stick’s 
length, and the stick then split in two. Each party to the 
transaction then kept one half of the stick which there- 
fore always ‘tallied’ with the other half. This basic form 
of contract was not legally abolished until the end of 
the 18th century, though its use continued into the 19th 
century. 

Financiers, bankers, merchants and kept their ac- 
counts on parchment in what amounted to some early 
double-entry book-keeping: financial transactions 
were written on one side and matched produce or 
whatever on the other. The origin of double-entry 
book-keeping can be traced to Italy early in the 14th 
century. 


Computation 


Commerce and trade increased in Britain and other 
Western European nations rapidly from the 16th cen- 
tury onwards and, while clerks needed above all to be 
accurate arithmeticians, various aids were employed 
to help compute large sums. The abacus, for example, 
had been in use since ancient times, but from the 17th 
century Napier’s ‘rods’, or ‘bones’, were used. 

Napier’s rods were enormously popular. But Napier 
was only one of a number of great mathematicians in 
the 17th century who, among other things, strove to 
devise a mechanical means of computation. One of the 
problems was to devise a means of ‘carrying’ from one 
column of figures to the next. This was solved by the 
German William Schickard in 1623, but details of his 
machine were lost soon after, so many have credited 
the French scientist and philosopher Blaise Pascal 
(1623-62) with the invention of the mechanical calcu- 
lator. His ’Pascaline’ (circa 1642) worked well for addi- 
tion but was otherwise mechanically unreliable. 

Neither the Pascaline, nor (understandably) the 
slide rule invented by Edmund Gunter and Revd Wil- 
liam Oughtred, was much used by clerks and book- 
keepers. However, these devices, along with 
Leibnitz’s stepped reckoner of the 1690s, are mile- 
stones on the path leading to the tabulator of the 19th 
century and the calculator of the 20th. 

It must be said, however, that these lofty thinkers 
were not out to produce a simple office aid. The job of 
mathematicians in the 17th, 18th and 19th centuries 
was to calculate tables for engineers, navigators, scien- 
tists and ballistics experts. The efforts in the 19th 


31 


ee 
Hg 1. 


Four fees of the "Rod Mier Sf 2Red Four firs SP3Red  Fourfaasof.#Rod  Fourfacs of Rod 
QO | 0 f= 


CU 


cl 
ae 


iB) 
Sunil 
5 mee 


6 7 
[aero emmme TTL Ln 


OL (WU UML MMU WUD DOU DDD MUU OUD TT OOM 
fe 07 | 108 +098 10 n e 


9 21 22 23 24 25 2627 
thay sole 


———E EE 
c r i 1 British 
aa 1 Thornton. 
i I AD 150 
advonced 


Aslide rule, showing the logarithmic scales, fixed and sliding, and the sliding ‘cursor’. The slide rule works on 
the principle that numbers may be multiplied and divided by adding and subtracting their logarithms. 


Drxaines 


de Ite. 


Above 


The Pascaline with top cover removed. The digits are designated from 100,000 on the left to 0.01 on the right. 
The cunning lies in its ability to ‘carry’; each complete revolution of a wheel, or drum, steps its higher 


neighbour on by one digit. 


Left 


A set of John Napier’s rods (or bones). Each block represents the four faces of a square rod. To prepare, say, the 
365 times table, the faces of the rods for 3, 6 and 5 are laid side by side. If we wish to multiply by seven, we 
look at the seventh row of the rods, which will read 2/1 4/2 3/5. Now we add the figures between the oblique 


strokes to get the answer: 365 x 7 = 2,555. 
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Leibnitz’s calculating machine. As with the Pascaline, its secret lies in its ability to carry as numbers 
are added. 


AN ARITHMOMETER WITH TEN FIGURES. 
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A Knobs sliding in the grooves to show the figures which | MM Movable plate carrying the dials. 


are to perform the operation. WN Handle giving motion to the Machine. 
B White knob showing the rule to be performed. O Knob serving to replace the figures of the plate 
C Opening exhibiting the results. M at O. 


The panel of Thomas de Colmar’s Arithmometer. “Anyone the least acquainted with ciphering will be 
able to perform all the Arithmetical rules, and the learned will solve with facility the most intricate 
problems, being at the same time relieved from the trouble of making calculations requiring a vast deal 
of time and labour.’ It was said that two eight-figure numbers could be multiplied in 18 seconds. 


century to mechanize some of the drudgery in these 
calculations led to the technology behind the office 
‘spin-offs’. 

Charles Xavier Thomas de Colmar in France in- 
vented his Arithmometer in 1820. An insurance agent, 
it is indicative of the amount of business he was han- 
dling that he felt it worth while to invest his energies in 
a device to ease his job. The Arithmometer was based 
upon Leibnitz’s stepped reckoner and was the first 
multiplication machine to be produced commercially 
for general sale. 


Charles Babbage 


The Englishman Charles Babbage (1792-1871), gentle- 
man and scientist, was excessively pedantic, and irri- 
tated by the errors in the arithmetical and logarithmic 
tables of his time. Such tables were compiled by an 
army of calculating clerks and, seeing that such work 
could be mechanized, Babbage conceived a machine 
which would produce tables without error. In 1821, he 
announced his intention of building a ‘difference en- 
gine’ to members of the Royal Astronomical Society. 


The following year, he won the Society’s first gold 
medal with his ‘Observations on the application of ma- 
chinery to the computation of mathematical tables’, 
supported by a pilot model of his machine. 

Following this acclaim, Babbage began work on his 
full-scale difference engine, designed not only to cal- 
culate mathematical tables, but also to print them. He 
started with a government grant of £1,500, but the 
work went on and on, consuming £6,000 of Babbage’s 
own money, and £17,000 from the government, before 
a halt was called. Only incomplete parts of the unfin- 
ished engine now remain. 

Undeterred, Babbage began to design an even more 
ambitious project - a general-purpose computer de- 
signed to perform a range of sophisticated functions. 
Babbage’s analytical engine was years ahead of its 
time; it embodied the idea of stored programming, 
working ona punched card system (similar to the one 
Joseph Marie Jacquard had designed for his patterning 
loom). Work started in 1834, and by 1840 Babbage had 
published his twenty-fifth design. He spent the rest of 
his life on and off in a search for perfection, but the 


Why ‘difference engine’? 


First, assign a sequence of values to n: 

n 1 Z 3 4 5 6 
Then work out x (=1?+2n7+3n+4). 

pote | 26 55° 2142. 194" - 310 


S1 16 32 54 62.16 


S2 1G 722.) 2625 
Until each subtraction gives the same result: 
S3 6 6 6 


Now we can turn the process the other way up. 


S3 6 6 6 6 6 6 
52 16 22 28 34 40 46 
S1 16 52 54 62 4G *i56- “202 


eet 2 3 - 5) 6 7 
This will work for any equation. 


Suppose we want to find the values of x = n° + 2n>+3n+ 4, for a series of values of n. 


Now subtract each value of x from the next: (26-10), (58-26), (112-58) and so on. 


And continue the process: (32-16), (54-32), (82-54) and so on. 


If we start with the row of sixes and keep adding to the starting figure of each row (16, 16, 10) we will be 
able to calculate the table of values of x without any more pain than adding differences: 
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Part of Babbage’s difference engine built in 1833. The engine was begun in 1823 and abandoned in 1842. The 
abandonment was caused more by the inventor's inability to know when to stop improving and start building, 


than by any failing in accurate workmanship (as has been suggested). 
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The original Hollerith US census tabulator. The card reader is on the right of the working surface. 
Spring-loaded pins are pushed through any holes in the card presented, making contact with mercury below 
and thus actuating the counters. 
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A Hollerith card for an early Norwegian census. The symbols indicate occupational classifications. 


engine was never finished and he died in 1871. 

Working ona more modest scale, and with less pub- 
licity, the Swedes Edward and Pehr Georg Scheutz of 
Stockholm developed and built a successful difference 
engine, which was exhibited in Paris in 1855. It was 
based on Babbage’s work but it was less ambitious; it 
printed out answers to eight decimal places. The pro- 
totype was acquired by the Dudley Observatory, 
Albany NY, where it was used for calculating astro- 
nomical tables. 


Punched cards 


Somewhat more successful, Herman Hollerith pur- 
sued the punched card idea in an attempt to speed up 
the statistical analysis of the 1890 US census. Such was 
the magnitude of the task that the analysis of the 1880 
census had barely been completed when it was 1890, 
and time for the next census. There had to be some- 
thing better than analysis by hand. Hollerith turned to 


punched cards, and built a card reader with a panel of . 


counting dials. A card was fed in and ‘scanned’ by an 
array of pins over cups of mercury. If a pin passed 
through a hole, it made contact with the mercury and 
completed an electric circuit, triggering the appropri- 
ate dials on the machine. Hollerith’s machine was thus 
the first practical punched card data processor, and 
analysis of the 1890 census was completed in the unbe- 
lievably short time of six weeks. 

Hollerith left the Census Bureau and set up the Tabu- 


A Burroughs adding and listing machine. This 
machine produces lists of cheques, invoices, etc 
(keyed in by the operator) and prints them with 
sub-totals and totals. 
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lating Machine Company in 1896; the demand for the 
machines was overwhelming. Out of it grew Interna- 
tional Business Machines (IBM), and punched card 
systems for accounting and statistical analysis were 
used well into the 1960s and 70s - until, in fact, busi- 
nesses changed over to full-scale computers. 


The Comptometer 


The Comptometer appeared in 1886. This was the in- 
vention of Dorr E Pett, a mechanic in the Pullman 
Company of Chicago. The Comptometer was a ‘key- 
set’ calculator with a typewriter-style keyboard which 
allowed numbers to be entered quickly. An important 
refinement to this invention appeared in 1892 when 
another American, William S Burroughs, patented a 
keyboard adder-lister which produced a printed re- 
cord of what had been entered, plus a total at the end. 

Now it was no longer necessary to employ people 
witha good head for figures. In time, some typewriters 
had an adding and subtracting mechanism fitted. In- 
deed, the book-keeping clerk was the office member 
whose future was most grievously affected by the elec- 
tro-mechanical advances from now on. The Victorian 
male clerk, writing with quills and figuring in his head, 
was supplanted by a female clerk using a machine! 

In office terms, calculating machines were a god- 
send; in mathematical terms offices didn’t need to 
function at any more sophisticated a level. The road to 


computers, and eventually pocket calculators, 
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A Burroughs non-listing adding machine. This 
machine is used for adding lists already entered in 
ledgers by hand. 


BUSINESS EQUIPMENT TOPIcCs 


Barrett Desk Electric 


Accuracy and Durability 
Designed and Built to Assure Quiet and Speedy Operation 
Ten Column Total Capacity 


i Ne N Sears Brits 
a ZN oe : Electric 


Model 


$137 


When you write for our 
Special Dealer Offer, we will 
send you the famous Monotype 


i CAPACITY 
Souvenir—the Lord's Prayer cast 
complete ona type this size [_] anda 99,999,999.99 


booklet describing it. 


BARRETT DIVISION 


LANSTON MONOTYPE MACHINE COMPANY 


Monotype Bldg., Twenty-fourth at Locust Street, Philadelphia, Pa- 


Even in 1931 there were special offers to attract customers. 
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Sinclair Scientific kit 


Britain's most original calculator 
now inkit form 
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Features of the Scientific 

@ 12 functions onasimple keyboard 
@ Scientific notation 

@ 200-decade range 

@ Reverse Polish logic 

@ 25-hour battery life 

@ Genuinely pocketabie 


- Sinclair 
Cambridge kit 


AITS Few TOW potiee: ther SenGidin Gate arage: 


Features of the Cambridge 

@ Only 43"" * 2" « 23". Weight 33 oz. 
@ Fully-floating decimal point. 

@ Algebraic logic. 
@ Constant on all four functions 
(+—xX—). 
@ Constant and algebraic logic 


Riteemais atibedtabbe sy alre 
The Cambudqecs now Brtaia s most 
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followed the need to solve highly complex mathemati- 
cal problems such as the differential equations con- 
nected with ballistics, tidal and astronomical 
calculations. 


The computer emerges 


The mathematical path was that followed by Dr Va- 
nevar Bush who, in the 1930s at the Massachusetts 
Institute of Technology, constructed a machine for 
solving differential equations - the Bush differential 
analyser. An unexpected importance of this machine 
was that it led to the Moore School of Electrical Engi- 
neering in Pennsylvania, and the universities of Cam- 
bridge and Manchester in Britain, becoming centres of 
excellence for post-war computer development. 

The problem finally became one of the machines 
working faster than they could be fed, the solution to 
which would be an internal memory (the whole made 
possible by advances in solid-state electronics). The 
American John von Neumann was the first to describe 
in detail the concept of the stored-programme digital 
computer: a machine with a central control unit, a cen- 
tral processor and random access memory. 

As time went on, business offices began to reap the 
benefits of military-motivated, government-financed 
mathematics programmes, and the great machines 
which were being built in the centres of excellence. In 
1953 the British catering firm J Lyons & Co built a com- 
puter named LEO (Lyons electronic office) for the un- 
heard-of purpose of electronic data processing. 

Suddenly, everyone had heard of the ‘electronic 
brain’ which was capable of an amazing variety of 
tasks and which would change everyone’s life. No one 
could deny that computers have changed our lives, 
but perhaps not in the ways predicted. 

By the 1960s the speed and storage capacity of com- 
puters was proving itself to businesses whose paper 
storage systems were being sorely tried. Once in- 
stalled, computers quickly became the primary office 
machine atleast in big business: information was find- 
ing its own technology. 


Left 
The pocket calculator emerged in the 1970s, 


popularized and cleverly marketed by Sir Clive 
Sinclair. 


In the 1970s, computers began to become more com- 
pact; smaller organizations could buy a “minicom- 
puter’ as opposed to a ‘mainframe’. Electronics 
manufacturing technology was developing rapidly, 
until millions of ‘devices’ could be packed on to one 
‘chip’. Throughout the 1980s and beyond, computers 
became smaller and smaller and more and more pow- 
erful, and it is a rare office today which has no com- 
puter - and many have one on every desk. 

The technology has found its way into many other 
pieces of office equipment, from the photocopier to the 
postal scales. Computer technology has transformed 
the appearance of the office but the functions remain 
similar to those which an (intelligent) 15th or 16th cen- 
tury merchant's clerk would recognize. 

The accounting and mathematics side of office work 
is but one side of the story. We end up in the same place 
however - a coniputer storage system - if we follow 
the writing side of clerking. For not only did clerks 
have to be able to add up and take away but they had 
to write legibly and have excellent memories. 


Copying 

Let us return to the 16th century when office work was 
increasing. In Tudor times merchants wrote their own 
letters. These were dated, numbered, sealed and cop- 
ied twice: one for the record, and the other sent to 
guard against the possibility that the first might have 
got ‘lost’. 

To alleviate the tedium of all that copying, tinkerers 
and sometime inventors first turned their energies to 
means of making copies. In November 1655 there is an 
entry in John Evelyn’s diary about his visit to the “hon- 
est and learned Mr Hartlib’, who told him of ’an ink 
that would give a dozen copies when moist sheets of 
paper were pressed on it: and gave me a recipe how to 
take off any print without the least injury to the origi- 
nal’. 

There was no subsequent evidence as to this ink 
being further used, though the idea sounds similar to 
the one James Watt devised a century or so later. 

A mechanical means of writing had been pursued 
since the end of the 17th century. In 1647 a patent was 
granted to William Petty for a machine which ‘might 
be learnt in an hour’s time and of great advantage to 
lawyers, scriveners, merchants, scholars, clerks etc.’ In 
fact it turned out to be some sort of jointed mechanism 
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attached to one pen so as to work another at the same 
time. 

Another such machine, invented by Sir Marc Isam- 
bard Brunel (father of the more famous son) in 1799, is 
now in the Science Museum, London. A Mr Hawkins 
of Frankford, Philadelphia invented one which be- 
came much used by Thomas Jefferson: ‘I think this is 
the finest invention of the present age’. These devices 
tended to be used more by individuals than in offices 
by clerks. There was still plenty of time, money and 
labour to handle office work. 


Watt's patent 


In 1780, as a result of the tedium of copying his lengthy 
correspondence with his Birmingham works, James 
Watt patented his ‘invention of anew method of copy- 
ing letters and other writing expeditiously’. The idea 
was as simple as could be. You write on good quality 
paper using a special copying ink. When the ink is dry, 
you press a thin moistened sheet of tissue paper firmly 
on it. The impression is a mirror image, but the paper 
is thin enough to read from the other side and therefore 
the right way round. 

Watt marketed his machine and sold about 200 - too 
few, alas, to improve the lot of the clerk. In business 
circles copies, other than those made conventionally 
by hand, smacked of forgery. It was to take some years 
more before the pace of clerical work had speeded up 
sufficiently for the need for a mechanical copier to be- 
come self-evident. 


Wedgwood’s patent 


Much the same suspicious reception was accorded the 
Stylographic Writer which Ralph Wedgwood (a mem- 
ber of a collateral branch of the pottery family) pat- 
ented in 1806. An inked sheet of paper was dried and 
placed between two other sheets. An impression of the 
writing on the top copy was transferred to the under- 
neath copy. The initial writing was done with a metal 
stylus to ensure a clear copy underneath, but if the top 
paper was thin enough the inked impression on its 
reverse side could be read from the right side. The 
bottom sheet was sent out and the thin top one re- 
tained. 


The copying book 


In the next 60 years or so the pace of clerical work in 
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offices accelerated enormously in response to the 
rapid expansion of industry and trade. Discoveries of 
new processes and materials had effects in other areas. 
In the late 1850s a British chemist, William Perkin, dis- 
covered mauvine, the first aniline (synthetic) dye. This 
coincided with the first imports of Japanese paper 
which was strong, thin, and transparent, and respon- 
sive to the new strong aniline copying inks. 

Watt’s copying device came into its own in offices in 
the form of the letter-copying book. This was adopted 
as standard procedure in the 1870s and the copies it 
contained were accepted in courts of law. The letter 
copying book contained all the tissues ready to be 
dampened and pressed on to the original document 
using a copying press. The new inks made the process 
easier than in Watt's day and a skilful copier could 
work efficiently at great speed. Of course, only out- 
going correspondence could be copied in this way; 
incoming documents still had to be copied by hand if 
copies were needed. 


Carbon paper 


Whereas the letter copying book was admissible in 
court, carbon copies were not. Wedgwood had re- 
ferred to ‘carbonated paper’ in his invention, and 
some carbon copies of papers written by the Duke of 
Wellington in about 1809 have been found. Coating 
paper with lamp black and oil was a messy process and 
the result was no cleaner to use. 

The process was in far more general use in America 
than in Britain.From 1823 carbon paper was made by 
Cyrus P Dakin of Concord, MA; he sold it exclusively 
to the Associated Press. In 1868 in Cincinatti the Asso- 
ciated Press was covering the balloon ascent of Leb- 
beus H Rogers, an intrepid aeronaut engaged in a 
celebration stunt for the biscuit and greengrocery firm 
of which he’d just been made partner on his 21st birth- 
day. During his post-stunt interview, Rogers noticed 
the carbon paper and, ever watchful of an opportunity 
as befitted his recently elevated status, realized its use- 
ful application in copying office documents. He soared 
from biscuits to carbons in one stunt, going on to make 
a fortune from carbon paper. 

Quill pens were not much good at providing the 
pressure needed to make a carbon copy. Metal pens 
were better but the machine most suited to carbon 
copying was the typewriter, as Lebbeus Rogers 


CHICAGO 
HEKTOGRAPH 


| HEKTOGRAPH 


An inexpensive duplicating device 
for making a small quantity of 
copies. A big seller for years. Du- 
plicates either hand-written or 
typed matter, in one or more col- 
ors. Made in five sizes, from post 
card to 12 x 18 sheet. Prices, $1.50 
to $6.00. 


EFFICIENCY 
DUPLICATOR 


A substantial and practical gelatin- 
type duplicator for making up to 
60 copies, where several sets of 
copies are required during a day. 
Printing surface is 8% x 15 inches. 
Roll 15 feet long. Does excellent 
work on bills of fare, bulletins, etc. 
Price complete with supplies, 
$25.00. 


IDEAL 
DUPLICATOR 


A simple and inexpensive dupli- 
cating device used for years by 
leading business houses, made in 
slate form with two or four copy- 
ing surfaces. Ten styles, $5.00 to 
. $17.50. A big seller for making 50 
or more copies. = 


Write for dealer’s catalog showing 
full line of Heyer Quality Dupli- 
cating Devices and also supplies 
for All Duplicators. 


HEYER DUPLICATOR Co., INC. 
Established 1903 
939 Jackson Bivp. Cnuicaco, IL. 


This range of duplicating devices 
was available in the 1930s. 


illustrated during a demonstration in 1872. 

The number of readable copies which could be made 
with carbons was limited, although a sharp typewriter 
could produce, say, half a dozen or more of decreasing 
clarity (indicating the recipient's status). But busi- 
nesses were expanding: customers needed to be circu- 
larized with details of newly available products, and 
banks, railway companies, insurance companies, es- 
tate agents, and new local government offices all had 
information to disseminate. What was really needed 
was a facility for unlimited copying. 


The hectograph 


The hectograph went some way to satisfying this need. 
With this device, the original to be copied was written 
in a special ink and placed face down on a layer of 
gelatine, on to which the ink image was transferred. 
Copies were made by laying fresh sheets of paper on 
the gelatine and gently smoothing them with a roller. 
The process was particularly messy and was closely 
associated with Perkin’s new aniline inks, now largely 
made in Germany whence Perkin had emigrated. 

The principle of the hectograph was mechanized 
into the spirit duplicator, or ‘ditto machine’, much 
used in schools in days of yore for producing almost 
illegible worksheets and internal examination papers 
in pale purple, green and pink. The image was trans- 
ferred to the back of a master sheet by laying the master 
on another sheet of paper, whose surface colour was 
transferable, and writing on it. The master sheet was 
then fastened to the drum of the machine, and wiped 
with spirit from a felt pad as the drum was turned. 
Sheets of paper fed through received gradually dete- 
riorating copies of the image 


The stencil duplicator 


As the wonder of the hectograph evaporated, inven- 
tors in America and Britain started to investigate mak- 
ing copies by means of stencilling. There was nothing 
particularly original in the idea; what was needed to 
make it work for duplicating was the combination of a 
suitable writing implement and suitable paper. In 1847 
Eugenio de Zuccato, an Italian law student, patented 
an ‘Improvement in producing facsimile copies of 
writing, drawings and delineations’ - known as the 
Papyrograph. 

The master sheet was coated with lacquer to prevent 


The electric pen in use. It is powered by two wet cells 
which drive an off-balance rotor on top of the stylus, 
causing the stylus to vibrate and perforate the stencil. 


ink passing into it, except where a steel nib wrote using 
a solution of caustic soda in place of ink. The soda 
softened the lacquer so that an impression of the writ- 
ing was left, forming a porous stencil. 

At the same time as Zuccato was developing this, 
Thomas Edison in America was developing his electric 
pen. He produced three patents in 1877 in which he 
referred to a perforating pen, a pneumatic stencil pen 
and a stencil pen. The basic device was simple - a 
pointed stylus used to write on strong paper which 
was held on a finely-grooved steel plate. The stylus 
perforated the paper with hundreds of minute holes. 


Label from within the lid of 
the Neo-Cyclostyle 
duplicating apparatus. 
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Ink could then be pushed through the resulting stencil 
onto ordinary paper - making thousands of copies, it 
was claimed. 

Edison’s process met with great success in America; 
salesmen who visited Europe, however, came home 
dispirited at the lack of interest. For many, the special 
pen was a poorly-balanced writing implement and 
anyway was too much of an ingenious-looking 
curiosity wired up as it was to its two wet cells, to find 
acceptance. 

Zuccato produced his next invention, the Trypog- 
raph, in 1877. This time, the paper was coated with 
paraffin wax, placed on a ’file plate’, and written on 
with a blunt metal stylus. File plates were the result of 
common thinking in duplicating circles, the stylus 
needing a rough under-surface on which to write. 
Edison himself patented an idea based on a file plate, 
but did nothing about it commercially while he was 
marketing his electric pen. 

In 1880 David Gestetner took out a British patent for 
an alternative plate built from fine, close-lying wires. 
The final breakthrough in stencil making came with 
Gestetner’s wheel pen. This had a small toothed wheel 
mounted ona steel shaft at the end of a wooden holder, 
and the perforations it made in the paper gave 
excellent reproduction. To complement the process 
Gestetner developed a stencil material using fibrous 
Japanese kite tissue impregnated with wax. 

Gestetner called his pen the Cyclostyle, but in time 
the whole process around it assumed that name. In 
America the process became known as ’mimeograph- 
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THE AUTOMATIC CYCLOSTYLE. 


The Latest Improvement in Duplicating A 
N P ADVANTAGES. pen rpeeetites: 


1.—No skill required. The work being done by the Machine automatically, a novice can at once 
obtain perfect copies. 

2.—Great uniformity of copies. The pressure being constant and regular, the copies are all alike, 

3.—The process of re-inking is made much easier and cleaner. ‘One inking suffices for x00 to 200 
copies. 

4.—Equally adapted for reproducing written or type-written matter. 

5-—Great speed in taking copies. It is only necessary to turn a handle which lifts and lowers the 
frame, and time is gained by having a less number of re-inkings. 

The merits of the Cyclostyle are now sufficiently well known to require no enumeration here, and 
this new appliance for reproducing the copies will be found a great advance where many copies are 
equines and in a short time. ae printing, raising and lowering of frame, automatically done. 
THE AUTOMATIC CYCLOSTYLE, comprising a complete outfit for reproducing written 

Or type-written matter :— 


i) 
For Reprodaees Written Matter ie we. ove =, Octavosize £3 


3 0 
itto se ace es AY F’cap. size 

Ditto including Type-Written Matter Frcab. size ; 16 é 

Ditto Ditto Octavo size 1s 6 


FOR DETAILS AND PaRTICULARS APPLY TO 


THE CYCLOSTYLE CoO., 34, Snow Hill, London, E.C.. ENGLAND. 


for 


THE “‘NEOSTYLE” IS THE NAME GIVEN TO THE PERFECTED ‘‘CYCLOSTYLE.” 


The improvements being so important. that it really is a new machine, embodying, however, all the 
advantages of the ‘‘Cyclostyle”’ without a single disadvantage. 


0 EXACT COPIES PROMT ONE WRITING; y 
SS 


EACH COPY HAVING ALL THE APPEARANCE OF AN ORIGINAL. 


2,0 


—— a — 


Invaluable for. Circulars, Price-Lists, Market Reports, Specifications, Quotations, Examination Papers, Po-tal Cards, Notices, Railroad 
Instructions, Schedules, Reports and Tariffs, Copying Music, Menus, Programmes, Maps, Plans, Diagrans, Drawings, Designs. 


The “MAGIC” Frame Lifts and Discharges Sheet Automatically. 


a 


ve Pig Above 
An advertisement of 1885. 


dD Left 
Rae le An advertisement of 1889. 


Indorsed by 60,000 Firms, Corporations and Institutions. throughout the Country. 


Tho “Neostyle” is the only stencil process which preserves the characteristics of the handwriting, 
giving a light and heavy stroke, thus giving to the work the appcarance ef actual writing. The work 
produced by all other stencil processes is immediately recugnized by its dotty and uniform xppcar- 
ance, showing no distinction between up and down strokes. 


Tho claim made by competitors that the CycLosryLe Pen was difficult to write with, requiring practice to lear how to hold it, is 
entirely answered with tho NxostxLz Pen—Hold and writo with it as you would with an ordinary pen, is the only directions we give. 


+ AUTION.—The suit pending since 1887 between Edison and ourselves was 


decided April'5, 1889, by Judge Coxe, of the U. S. Circuit Court, in our favor. 


Wo call attention to the fact that the principles aad the details of our process are fully protected by separate and 
distinct Letters Patent, and we hereby notify the public that suit is penling against several parties infringing these 
patents by using or selling similar prcsesses ; and legal proceedings will be commenced against all parties found using 
or selling any apparatus infringing any of. these patents. 
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The Result of 25 years’ experience in Duplicator Construction 


Breuer’s Patent 


Multor-Automatic Model_46 


The revolving duplicator with all technical perfections 
at a reasonable price 


Construction: 


Completely made of special cast alloy; all parts are, there- 
fore, 100 per cent. accurate. All parts with non-rusting 
nickel plating. Precision workmanship throughout. 


Technical Features: 


Simple and reliably working automatic paper feed with 
adjustable printing margin. 


Automatic Printing 
Margin Adjustment 

allows for accurate overprinting. 
Very important when printing 
forms. 


Automatic 

Paper-Feed 

feeds each sheet separately and 
accurately at any speed. Prints 
any size of paper, including 
postcards. 


prints, 


Stop-Device 
Prevents wrong turning of han- 


The Counter 
with instantaneous zero adjust- 
ment; can be stopped for trial 


Automatic brush inking, preventing drying up of ink. 
Always clean hands. 


All revolving parts running on hardened roller bearings, 
which ensure exceptionally smooth running. 


Counter with instantaneous zero adjustment which can 
be stopped for trial prints. 


Automatic 
Brush-Inking 

distributes ink uniformly and 
economically by simple to-and- 
fro’ movement of handle. 


Impression-Roller 

of Para Rubber 

in fixed position, running on 
hardened roller bearings, as all 
other revolving parts of the 
machine. 


On account of the smooth running and the exceptionally ingenious and simple con- 
struction of the machine, everybody can operate it instantly with the greatest ease. 


Write for our Liberal Discounts 
six MULTOR G.M.B.H. = 
> . . © Turn-Over Bonuses. 


Dealer Terms! 


BERLIN W. 30. - MOTZ-STR. 79 A. 


For U. S. A. and Canada: 


ELMER BREUER 
320 Broadway, New York City. 


Gestetner’s British patent no 18,257 of 1905. Instead 
of fitting round a drum, the stencil is mounted on a 


band passing round two rollers. The ink is 
distributed evenly on the main rollers by a pair of 
oscillating ink rollers, providing a quality of office 
reproduction which, it was suggested, could rival 
printing. 


Left 
Duplicators other than those of Gestetner continued 
to use the single drum. 


ing’ after AB Dick launched a file-plate stencil duplica- 
tor called the Mimeograph in 1887. 

Gestetner refined his pen to make writing with it 
easy and comfortable. He called his new pen the Neo- 
cyclostyle (the American patent called it the Neostyle) 
and it was an instant success with those using it. In 
Britain it was somewhat harder to sell - there being 
neither ‘style’ nor ‘elegance’ in copies - but sell it did. 
He then moved on to developing a tissue - again from 
Japanese fibre - suitable for cutting typewritten sten- 
cils. 

Having developed a satisfactory way of making the 
stencils, Gestetner turned his attention to mechanizing 
the printing process. In 1891 he acquired a patent for 
his Automatic Cyclostyle duplicating apparatus, of 
which an important aspect was the means of spreading 
the ink so that it squeezed through the stencil evenly. 
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@ THE VICTORIA ao 
AUTOMATIC RAPID LETTER COPIER 


is a Copier which will do just what you want it to do—Copy Your LETTEks, 
It will do more than that—it automatically cuts the copy off the roll while the 
copies are being made. It will make as many copies of the letter as you may 
require. Every copy is a 
photographof the 
original. 

Every copy is 
ready for instant 
use or for filing. 
Every copy is 
the same size as 
every other copy. 
Every copy is 
neatly and truly 
cut—not torn. 
Every copy has 
all the matter. 
Every copy is 
perfectly smooth 
—no wrinkles. 
Every copy is 
uniform — good 
all over. 

No copy will off- 
set on any other 
copy. 

The twelfth copy 
will be as good 
as the first. 


By Hand 600 to 800, by Power 1,000 to 1,200 perfect coples per hour. 


The automatic cut-off can be suspended at will. 
The automatic feed prevents the overlapping of copies and prevents waste of paper. 
1 a 


OUR GUARANTEE. 
We guarantee each and every‘ VICTORIA AUTOMATIC RAPID LETTER 
COPIER” sold by us for a period of five years from date of sale against any 
defective material or workmanship (except the soft rubber rollers) subject 
only to fair wear and tear. We further guarantee that, if the instructions 
for operating the machine are followed, each and every copy will be as near 
perfection as it is possible to produce. 


To THE ROCKWELL - WABASH Co., Ltd. 
69 MILTON STREET, LONDON, E.C. 
Please send further information respecting the ‘' Victoria Automatic Rapid Letter 
Copter.” 
Name 


BM 12 Address 


The powered version of the Victoria automatic rapid 
letter copier (ca 1906) could produce a photographic 
copy in three seconds. 
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Gestetner’s rotary duplicator — the Rotary Cyclo- 
style — subsequently had two rollers over which the 
fabric carrier and its stencil passed, and remained a 
faithful servant in offices from the early years of the 
century until the 1970s or 80s as photocopiers took 
over. 

In America the single drum rotary duplicator held 
sway. Roneo was a rival company started by a relation 
of Gestetner, and took its name from Gestetner’s Ro- 
tary Neostyle. 


The photocopier 


The stencil duplicator is fine when the user is the origi- 
nator of the document, but less useful when incoming 
documents are to be copied. The photocopier dates 
from 1907, and has always been most suited to that 
task, though early photocopiers were messy and 
smelly, and needed special papers and chemical solu- 
tions. They developed as far as they could, but the 
answer to the need lay in xerography — dry writing. 
In xerography, an image of the matter to be copied is 
focused on to an electrostatically-charged, light-sensi- 
tive surface. The charge remains on the image, and 
attracts a black powder, which is then transferred to 
ordinary paper and fixed by means of heat. The proc- 
ess was invented by Chester F Carlson in 1937, but was 


turned down by a score of companies to whom he 


offered it. At last —in 1944 — Carlson obtained financial 
support from the Batelle Memorial Institute, working 
on the invention until the Haloid Company of Roches- 
ter, NY acquired the patent rights in 1950. There was a 
tremendous amount of further development needed, 
but Carlson’s tenacity won-—asa look round any mod- 
ern office and the term ‘xerox’ will testify. 


The filing system 


Organizing the increasing mounds of paper became a 
fundamental task in offices. It seemed that the new 
mechanical processes — typewriting and copying — 
were no more than means of breeding paper exponen- 
tially. 

The spike had long been an adequate filing system 
for most businesses, but the increasing rate at which 
paper came in began to defeat the recall powers of even 
the most photographic of memories. Files began to 
appear in the mid-19th century: concertina, vertical, 
box, horizontal and in cabinets. By the early years of 


An illustration of the xerographic process from British patent no 679,533 of 1952. The original American 


application was filed by Chester F Carlson in 1940. The illuminated image is focused on the surface of the 


light-sensitive drum 25, leaving an electrical charge on the surface of the drum, corresponding to the image it 
has ‘seen’. The charge attracts a black powder 56, which is transferred from the surface of the drum to the paper 
for the copy. The image is then fixed on the paper by heat. 


the 20th century, it was.apparent that storage was go- 
ing to become daunting. Filing clerks had to be em- 
ployed simply to make sure that everything was 
where it should be and easily found if required. 

This is where we meet up again with the storage 
capacity of office computers. Copies of outgoing and 
incoming correspondence and information can all be 
stored, ready for processing at the flick of a disk - 
indeed, correspondence can be sent from one com- 
puter to another without need of paper. The computer 
has become the ultimate artificial total recall memory 
which will analyse on demand — several steps away 
from even the most efficient and skilled of Victorian 
clerks. We are working towards the ‘paperless office’, 
where all records are stored in computer memory, or 
transferred therefrom to magnetic tape or compact 
disks, one of which will hold the equivalent of several 
filing cabinets full of paper. Information is transferred 
from one person to another via the computer network, 
and read on the screen. However, it will take some time 
for people to get used to working in this way, and the 


facility for referring to several documents at once will 
need some thought. 

In the late 1940s and early 1950s ‘low tech’ aids be- 
gan to pour into offices. According to White Collar: 


There is a mechanical collator whose metal fingers snatch 
sheets of paper from five piles in proper sequence and staple 
them for distribution. There are ticket and money counters, 
mechanical erasers, automatic signature machines which 
promise office production from 25 to 300 per cent. Gadgets 
can add, subtract, multiply, divide and duplicate all at once; 
can type in fifty-one languages, open and seal envelopes, 
stamp and address them. There is a billing machine that takes 
raw paper in at one end, cuts it to size, perforates it, prints 
two-color forms on it, prints the amounts of the bills, ad- 
dresses them and neatly piles them up for the postman. There 
is an incredibly dextrous machine into which cards are 
slipped which sends out tailor-made replies to every imagin- 
able complaint and inquiry. 


If we think back to the offices of Scrooge, Pooter and 
Smeeth, the striking difference lies in the numbers of 
people operating clerical machines — just like a factory. 
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Hotchkiss Automatic Paper 
Fasteners 


THE Most USEFUL ARTICLES FOR THE DESK 
OF EVERY BUSINESS MAN 


HOTCHKISS 
. No. 1 


ADE of the BEST tool 
steel, chilled and hard- 
ened to the highest de- 

gh abe iii gree. No small parts to get out 
ee nae, of order. Always ready. Made 

in four different sizes for various grades of work. 
No. 1 as shown in illustration uses a,single strip of 25 staples which are fed for- 


ward and cut off automatically. The staple is always ready to be driven and a single 
sharp blow will put together anywhere from 2 to 25 sheets of ordinary paper, 


No. 2 is a larger and heavier machine with 
a lever attachment and is more suitable for 
heavy work, having a stapling capacity of 50 
sheets or over. 


HOTCHKISS 


No. 3 is the largest of the four machines 
and has more than double the capacity of the 
number one. It is not so large, however, but 
that it can be used on the desk. 


No. 4 as shown in illustration is a new ma- 
chine just placed on the market. It uses a strip of 
50 staples instead of the usual 25 as in the other 
machines and-has a straight carrier at the back which protects the entire strip of staples. 


The Automatic Tag Machine 


The BEST machine on the market for putting tags or shipping cards on 
boxes, barrels, crates, cars, etc. It drives a staple or double tack into the 
hardest wood or through tin. It can be used for putting paper on the wall 
where tacks are used, being neat and accurate. The machine is absolutely 
perfect and cannot get out of order. 
Don’t pound your fingers and waste 
time hunting for tacks and hammer 
when the “Automatic” is always ready. 


1,000 STAPLES FURNISHED WITH EVERY MACHINE SOLD 
EITHER FOR THE PAPER FASTENERS OR TAG MACHINES 


Extra Staples Always In Stock Ready to be Shipped Immediately. 
For further Information, Catalog and Prices, address 


Alex. H. Irvin Company 


(INCORPORATED) 


Sole ond Fonciga Countries” Curwensville, Penn., U.S.A. 


Staples were available for everything from paper to cars! 
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The ’Protectograph’ cheque writer, a forgery The Rockwell-Watson superior vertical filing system. 

protection device exhibited at Cardiff in 1923. It appears that, at the turn of the century, the 


protruding tabs on the cards facilitating information 
retrieval were a breakthrough. 
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Mr J Funnell Christian’s capillary stamp and The authoritative Automatic Time Stamp of about 
envelope moistener (1891). This ‘capital article’ 1900 subdivides the business day into minutes and its 
will be ‘sure to command a large sale.’ imprint ‘fixes the responsibility for negligence or 


delay beyond question or argument.’ 


Communicating between offices 


An office might be described as an information ex- 
change: information comes in, information goes out. 
Lack of sophisticated means of transmitting infor- 
mation has never hindered trade and commerce. Well- 
tramped their 
messengers. In medieval times, these were Papal en- 


routes had own couriers and 
voys, monks, pilgrims or representatives of kings and 
ducal houses. Confidentiality couldn’t always be en- 
sured of course, nor safe delivery, and sometimes it 
was better to send a private emissary. But the ‘system’ 
worked and trade certainly expanded. 

The port of Dover grew up because it was from there 
that Royal envoys sailed. This service was sub- 
sequently used by merchants; London to Calais was 
only two days, significantly quicker than to most 
places inland. By Tudor times there were regular serv- 
ices to Spain, Antwerp, Calais and Bordeaux. 


The post 


The British Post Office dates from 1635 when King 
Charles I found that money could be made from the 
royal postal service. Dates of posting were stamped on 
letters and the cost of postage was assessed by the 
number of sheets of paper making up the letter. Origi- 
nally, the system of ‘posts’ — the men whose job it was 
to carry the mail — did not operate in London. Accord- 
ingly, in 1680, a merchant named William Docwra or- 
ganized his own penny post. The scheme was so 
successful that the government closed it down (!) on 
the grounds that it infringed the King’s monopoly — 
promptly reopening it for its own benefit. It was a re- 
ceiver-to-pay service, but it declined in profitability 
because so many of the classes of people who used the 
service — peers, state officials, members of parliament 
— had ’franking’ privileges, that is to say they were 
exempt from payment. Roland Hill’s penny post of 
1840 reversed that and, without exception, the sender 
of a letter had to pay before it was accepted. 


D2 


Envelopes as we know them date from this time. 
There is evidence of a Babylonian form of clay enve- 
lope and mention was made in contemporary litera- 
ture of a letter sent by the Duke of Saxe Gotha in 1640 
which was folded envelope-style. Jonathan Swift 
(1667-1746) used the word ‘envelope’ in 1735 but 
probably meant a paper sleeve. From 1840 envelopes 
could be purchased complete with stamps — the ‘Mul- 
ready’ envelope. Mulreadies were commonly derided 
and before long were withdrawn. Senders then had to 
affix their own stamps to their own envelopes in the 
position dictated by the Post Office. 

Before sealed envelopes, letters were folded and a 
blob of melted wax dropped on the join. A seal was 
sometimes pressed on to the wax leaving imprints of 
initials, mottoes, messages, coats of arms etc. This is 
the origin of the signet ring. 

Various machines appeared towards the end of the 
19th century to ease the load of the clerks handling the 
outgoing mail - machines for sealing, addressing and 
stamping envelopes. Addressing machines worked by 
hand or treadle and produced stencilled or typo- 
graphed addresses, the individual type being set in 
small frames. 

The idea of a postage meter or ‘franking machine’ 
interested an American, Arthur H Pitney, about the 
turn of the century when he realised how easy it was 
for office boys to help themselves to the office stamps. 
The American postal authorities needed some per- 
suading that a business could be responsible for its 
own franking. The machine Pitney developed with an 
Englishman, Walter Bowes, was finally accepted by 
the post offices in America in 1920 and in Britain in 
1922: 


The telegraph 


The need for communicating more quickly than by 
letter or messenger became apparent in the early days 
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Before sealed envelopes, letters were folded and a 


blob of melted wax dropped on the join. A seal was 
sometimes pressed on to the wax leaving imprints of 


initials, mottoes, messages, coats of arms etc. 


Right 
A letter from Princess Elizabeth to King Edward VI, 
ripe with nautical metaphor. 


A Mulready cover 
(1840) showing an 
allegorical 
representation of 
Britannia sending out 
messages all over the 
world by means of 
elephants etc. 
Mulreadies were 
ridiculed out of 
existence. 
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The Simplex Automatic Envelope Sealer 
(Hand power). Height 2lin. Base I12in. x 134ia 


Showing an assortment of envelopes with various enclosures being put through the machine. 
The “ follower” is removed from the lower rack as the enve'opes themselves form sufficient 
weight to compress flaps while drying. 


The only machine that will seal your letters and guarantee 
to Keep them sealed. 


== 

= 

= 

— 

—— 
i! 


malts 


Wilkinson’s British patent no 17,707 of 1911 fora 
postal franking machine. The impression rollers are 
seen in Figure 2. 


of the railways; something that would travel faster 
than a train was needed. 

In 1753, someone writing as ‘CM’ in the Scots Maga- 
zine suggested that messages might be sent down 
wires by electricity — one wire for each letter of the 
alphabet. This apparatus would have had to have used 
‘static’ electricity, generated with a friction machine, 
since current electricity (generated by batteries) was 
undiscovered. The apparatus would have been incred- 
ibly slow and clumsy. 

Things became easier when the electric ‘battery’ was 
invented; it was discovered that the electric current 
decomposes water into bubbles of oxygen and hydro- 
gen. ST von Soemmering invented a system for send- 


ing messages in the form of bubbles released by elec- 
tricity, but devices using this principle needed about 40 
connecting wires, and were as slow and cumbersome 
as CM’s apparatus would have been. 

In 1832 a German diplomat, Baron Schilling, demon- 
strated a means of sending messages with a machine 
called a ‘telegraph’, using five magnetic needles. Had 
Schilling not died, he might have installed a system for 
the Csar Nicholas of Russia in 1836. In that same year, 
William Fothergill Cooke (1808-79) saw Schilling’s 
telegraph, and was so inspired that he determined to 
invent a system of his own. 

Cooke’s first telegraph had three circuits, each with 
a pair of wires connected to a sensitive device (galva- 
nometer) to detect the current at the receiving end. 
Reversing the current in a circuit reversed the deflec- 
tion of the galvanometer needle. However, Cooke 
ran into difficulties so he sought help from Charles 
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Wheatstone (1802-75), professor of natural philoso- 
phy at King’s College, London. 

Wheatstone was already working on telegraphy, so 
he and Cooke decided to join forces. They took out 
their first patent - for a five-needle telegraph - in 1837. 
Each circuit terminates in a pair of coils which makes 
an associated needle swing one way or the other, ac- 
cording to the direction in which the current flows in 
the circuit. Letters on the diamond-shaped face are 
identified by pointing two needles at them. This gives 
20 combinations; letters C, J,Q, U, X and Z are missing 

If one of the 20 positions on the Wheatstone & Cooke 
telegraph had been designated a ‘shift key’, the five- 
needle telegraph could have transmitted 38 characters 
- for example 26 letters, 10 digits and two punctuators. 

As the railways spread across Britain from 1830 on- 
wards, there was a growing need for communications 
between stations, partly in the interest of safety. The 
railways also had a profound effect on time: once each 
community had its own time, based on the local public 
clock. The railways introduced a standard ‘railway 
time’, and were able to synchronise their clocks via the 
telegraph. 

In 1838, Wheatstone and Cooke installed a 20km (13 
mile) telegraph line from the London district of Pad- 
dington to West Drayton on the Great Western Rail- 
way. The demonstration was so successful that they 
extended the telegraph to Slough in 1842. By this time, 
they were using a double-needle telegraph, each 
needle controlled by a three-position handle. Includ- 
ing the rest position (both vertical) two three-position 
needles have nine combinations. The code for the 
whole alphabet was therefore somewhat complex, and 
transmission was slow. Nevertheless, the railways in- 
stalled many two-needle instruments and many miles 
of telegraph wire in the first few years of the 1840s. 

The telegraph came to the notice of the public in 
1845, when one John Tawell murdered a woman 
named Hart at Salthill, and fled on the train from 
Slough to London. As he looked out of the window, 
little did he know that his description was being 
flashed along those telegraph wires. When he arrived 
in London, he was arrested, and in due course tried, 
found guilty, and hanged. 

Some time later, a group of people, all strangers to 
one another, travelled from Slough to London by train. 
They sat in silence, as people on English trains always 
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Von Soemmering’s electrolytic telegraph has a 
separate wire for each character. When the voltaic 
pile A is connected to a chosen character, the bell D 
rings at the receiving station, and bubbles in the 
receiving tank indicate the characters transmitted. 


The workings of the five-needle telegraph. 
Electromagnets deflect pairs of needles so that they 
point to chosen letters on the diamond-shaped 
display. 


have done, when a man, who was looking out of the 
window, suddenly pointed at the telegraph wires and 
exclaimed in awe: ’Them’s the cords that hung John 
Tawell!’ 

Samuel F B Morse (1791-1872) was an artist (and the 
first professor of the literature of art and design at New 
York University) who became enthusiastic about the 
idea of building an electric telegraph during a sea voy- 
age in 1832. Morse had the idea of sending pulses of 
current which would energize an electromagnet, 
pressing a pen down to mark a moving strip of paper. 

Morse’s original idea for transmitting the electrical 
pulses was to have little blocks carrying raised studs, 
with a unique pattern for each letter of the alphabet, 
and the numerals. The blocks to make up a message 
would be assembled ina carrier - or rule’ - and pulled 
past a contact operated by the studs on the blocks. 
Morse called the device for carrying the rule the ‘port 
rule’. 

Morse seemed to have something against the hand- 
operated key, and devised a tablet of ivory with con- 
ducting inlays so that the operator could draw a 
contact across the surface to generate impulses corre- 
sponding to the characters to be sent. When Morse 
finally acknowledged the possibility of using a switch 
or ‘key’, it started as a somewhat cumbersome affair. 

The telegraph operators themselves soon devel- 
oped skills of sending and receiving Morse would 
scarcely have dreamed of. Hand-keyed transmissions 
of 175 symbols a minute have been recorded; receiving 
at over 1,000 symbols a minute has also been achieved. 

It is no coincidence that Thomas Edison’s first job 
was as a telegraph operator with Western Union and 
thata large number of his patents had some connection 
with varying aspects of communication of sound. The 
early days of telegraph were exciting times and to a 
person of Edison’s inventiveness all sorts of problems 
and refinements presented themselves and demanded 
solutions. He spent much of this early part of his work- 
ing life reading scientific journals and fooling his su- 
pervisors into thinking he was at his post (and not 
asleep, which commonly happened to telegraph op- 
erators) by rigging his receiver to respond with the 
appropriate call sign. Although most people could be 
caught out once too often, Edison proved too valuable 
an asset to be dismissed. He also had a sound commer- 
cial sense. 
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A classical two-needle telegraph. The signalling bell 
is housed at the top; the sending handles are at the 
base of the cabinet. ’A boy will after a few weeks’ 
practice learn to read the signals and to transmit 
messages with considerable rapidity.’ 


Professor Samuel Finley Breese Morse (1791-1872). 
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Earth return telegraph circuit. It was soon discovered that there was no need 
for two wires to complete the circuit. Conducting plates buried in the 
ground at each station would provide an ‘earth return’. The diagram shows 
two stations, each of which can act as either transmitter or receiver. 
Depressing the Morse key at one station connects its battery, and sends a 
current to the relay at the other station. 
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Left 

The signals received by the 
Morse receiving instrument 
may be very feeble, so the 
incoming wires are connected 
to a coil which attracts an 
armature when it is energized. 
This is the ‘relay’ (right), so 
called because it ‘hands on’ 
the effect of the incoming 
signal like a runner’s baton. 
The relay actuates the 
electromagnetic coils in the 
centre of the board, which pull 
an inked disk against a paper 
strip, fed from the reel by 
clockwork in the box under 
the reel. When the device 
receives pulses of current, they 
are printed as dots or dashes — 
Morse code - on the strip. 


Right 

Comprehensive diagrams in 
Alexander Graham Bell’s 
British patent no 4,765 of 1876 
for a telephone. Figure 19 
shows the transmit/receive 
mouthpiece/earpieces with 
their magneto-electric coils. 


A.D.i0/6. Dec. 9. N2 4765. 
MORGAN-BROWN’S Provisionat SPECIFICATION. 
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Alexander Graham Bell inaugurating the New York - 
Chicago telephone line in 1892. 


The telephone 


Both Edison and the Scotsman Alexander Graham Bell 
have been credited with ‘inventing’ the telephone. In 
fact the underlying principles were common at the 
time and a logical extension of principles embodied in 
the telegraph. In the event each contributed comple- 
mentary ideas to the ultimate instrument. 

Bell realised that if vibrations of sound waves could 
be transformed into a fluctuating electric current it 
should be possible to turn the fluctuations back into 
sound waves. He was the first person to transmit rec- 
ognizable speech through wires, in 1876 in Boston, 
Massachusetts, where he was then living. He patented 
his device the same year. That same year also, Edison 
sent a notice to the US Patent Office saying he was 
working on a similar idea. 

In Bell’s system the human voice generated only a 
weak electric current which was transmitted along the 
wire linking one instrument with the other. With 
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New York Iistorical Society 


A view of the corner of Broadway and John Street, 
New York, in 1890. Replacing the overhead wires 
with underground cables improved the cityscape 
immensely. 


Edison’s, the human voice opened or closed a valve 
which regulated a current of any desired strength. 
Thus the transmitting distance was much greater. 
Nevertheless, Bell’s receiver was far superior to 
Edison’s. A certain inevitable rivalry between the two 
men was notresolved until 1880 in Britain, whence Bell 
had returned in 1877 to publicize his invention. The 
British government had between 1868 and 1869 taken 
over all private telegraph companies and in 1879 de- 
cided that the telephone counted as a telegraph. The 
consequence was that private telephone companies - 
and both Bell and Edison had quickly established their 
own - would need an operating licence. The following 
year the two companies amalgamated to form the 
United (later National) Telephone Company and took 
out a 30-year licence. 

From this time in Britain both the Post Office and the 
National Telephone Company established new ex- 
changes - the Post Office tended to take care of small 
towns and rural areas; the National Telephone 


Company larger towns. London was conveniently 
served by both systems and advertisements of the time 
often show two telephone numbers — if you couldn’t 
get through on one then try the other. 

‘Singing and Talking by Telegraph’ was the title ofan 

article in Chambers’ Journal of August 25 1877: 
People are already ... acquainted ... with what is called the 
Telephone, or instrument for transmitting musical sounds to 
a distance ... But talking by electricity conveying the actual 
sounds of the voice for many miles — what are we to make of 
this? 

Mr Elisha Gray appears to have made a definite advance. 
He has transmitted the piano sounds of a concert through the 
wire of an electric telegraph. The performer played at Phila- 
delphia to an audience at New York, ninety miles distant. 

This article is interesting on several counts. The 
original understanding by the writer — therefore his 
audience — of the concept of a telephone is obviously 
different from our own and the emphasis on the enter- 
tainment element makes us think of radio rather than 
telephone. Clearly the public needed a little time to 
digest the new device. 

However, letters appeared in The Times before 1880 
considering telephonic links a mixed blessing — cer- 
tainly there was a reduction in travelling which would 
ease traffic congestion but, on the other hand, anyone 
could be disturbed at a caller’s whim. Correspondents 
clearly foresaw the danger of intrusion from assiduous 
‘investment consultants’, ‘kitchen consultants’,’dou- 
ble-glazing consultants’ and the rest. 

The telephone had enormous implications for busi- 
nesses of every kind. It wasn’t simply that one could no 
longer hide behind a ‘lost’ letter: a wholly new dimen- 
sion of speed of communication was introduced. 
Things ordered by ‘phone could be dispatched more 
quickly; information passed by ‘phone could be acted 
upon more quickly than if a correspondence had to be 
set up. The pace and order of the office day was ’inter- 
rupted’ by ‘demands’ made by the telephone. 

The spread of the telephone was much, much 
quicker in America than in Britain, as befitted an ex- 
panding and less entrenched society. The telephone 
did not become commonplace in British households 
until early in the 1960s. 


Advertisement from a British Industries Fair 
catalogue of 1931. 


The teleprinter 


In the 1880s Edison gave some thought to a device 
which would record messages coming in by telegraph 
or telephone. The idea was to come to fruition as the 
teleprinter. Teleprinters communicate with each other 
rather like telephones except that the message is typed 
‘down the wire’. A copy of the message appears at the 
receiving end automatically. The teleprinter is less dis- 
turbing than the telephone, and has the advantage of 
producing ‘hard copy’ which somehow inspires ac- 
tion. Teleprinters have a worldwide network of their 
own called Telex (from teleprinter exchange). 


Igione of the most important and useful scientific 
developments of the day. 

The uncertain Human Element is eliminated and 
Exchange Operators replaced by Electro-magnetic 
“Relays” which require no salary. Neither do they 
require cleaning or oiling. 

You can see this system in operation at our stand 
or, by appointment, at Marconi Hours, Strand, 
London, W.C.2. 


CLEAR 
TRANSMISSION 


INSTANT 
DISCONNECTION 


USEFUL INDEX 


Fully descriptive 
Booklet on 


Marconi House, Strand, London, W.C.2. 


Telephone: CITY 281. Telegrams : “RELAYMATIC, ESTRAND, LONDON.” 
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The WALLIGRAPH Arm 


Keeps the Telephone Off the Desk 


Shuts into a space of 10 inches 
Extends to 48 inches 


Retails at 22/- to 29/- complete 


Guaranteed for 3 years 


_ Sanctioned by H.M. Post Office 
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A space saver of 1931. 
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Manufactured for 15 years by 
WALTER GRAFTON & SON, L7. 


Dept. 38 


ELTHAM, LONDON, SE.9., ENGLAND 


The fax 


The teleprinter has the disadvantage that it can trans- 
mit and receive typed messages only. Much more ver- 
satile is the facsimile machine or ‘fax’, first described 
by the Scottish inventor Alexander Bain in his patent 
of 1841. 

Bain used a paper which blackened when acted 
upon by an electric current, and ‘scanned’ both the 
image to be transmitted, and the receiving paper, syn- 
chronously. An electric current flowed when the scan- 
ner saw a dark part of the image, which reproduced 
that darkness on the receiving paper. 

Bain’s principles were developed until, by the 1920s, 
it was standard newspaper practice to send pictures 
“by wire’. 

The problem had always been to synchronize the 
transmitter and the receiver: equipment was slow and 
expensive. Everything changed when the image was 
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‘digitized’ - broken into elements which were either 
light or dark. The modern fax machine is inexpensive, 
reliable, rapid and of ever-better quality. Nowadays, 
few businesses of any size are without at least one fax 
machine, and the equipment is even finding its way 
into the home. 


Envoi 


As we leave the office with its myriad machines talking 
to one another without the need for human interven- 
tion, let us think on a sentence from The Twentieth Cen- 
tury: ‘Rapid communications have corrupted good 
manners; for the speed with which people can travel or 
transmit news has aroused a nervous impatience of 
delay which is fatal to courtesy and good manners.’ 
Perhaps this was written before we were used to’mod- 
ern life’ as itthen seemed. On balance, we think thatthe 
office is a great deal more demanding and exciting for 
its occupants than it was 100 years ago. 
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You probably have a mental picture of the classic 
old-fashioned office — rows of clerks perched on high 
stools, scratching away in ledgers with quill pens. Contrast 
that with today’s offices, brimming with all kinds of 
devices designed to record and store information, make 
calculations or allow workers to communicate at the 
touch of a button with their counterparts on the other side 
of the world. How did this dramatic revolution come 
about? And what were the very earliest offices really like? 


In this wide-ranging survey Rodney Dale and Rebecca 
Weaver take a look at the many technological changes 
and inventions that have affected the development of 
the office, and the working lives of many of us: the 
typewriter, from the earliest writing machines and the first 
patented models, to the word-processor; the telegraph 
and telephone, from Alexander Graham Bell's first 
telephone to today’s mobile phones and fax machines; 
the copying machine from its beginnings to photocopiers 
and laser copiers; the calculator; and — probably most 
significant of all — the computer, from the cumbersome 
models driven by punch cards to today’s powerful micros 
and mainframes. The story is clearly and entertainingly 
illustrated with patents, advertisements, cartoons and 
sketches from contemporary sources. 


Discoveries and Inventions is a series focusing on areas of 
everyday life which have been radically changed by 
technological innovation, drawing on source material 
from the British Library’s wide-ranging collections. 
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century history. 
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